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Final Water Quality Guidance for the
Great Lakes System

AGENCY: U.S. Environmental ProtectionAgency.
ACTION: Final rule.
SUMMARY: EPA is publishing Final WaterQuality Guidance for the Great LakesSystem. Great Lakes States and Tribeswill use the water quality criteria,methodologies, policies, and proceduresin the Guidance to establish consistent,enforceable, long-term protection forfish and shellfish in the Great Lakes andtheir tributaries, as well as for thepeople and wildlife who consume them.The Guidance was initially developedby the Great Lakes States, EPA, andother Federal agencies in open dialoguewith citizens, local governments, andindustries in the Great Lakes ecosystem.It will affect all types of pollutants, butwill target especially the types of long-lasting pollutants that accumulate in thefood web of large lakes.The Guidance consists of waterquality criteria for 29 pollutants toprotect aquatic life, wildlife, and humanhealth, and detailed methodologies todevelop criteria for additionalpollutants; implementation proceduresto develop more consistent, enforceablewater quality-based effluent limits indischarge permits, as well as totalmaximum daily loads of pollutants thatcan be allowed to reach the Lakes andtheir tributaries from all sources; andantidegradation policies andprocedures.Under the Clean Water Act, the Statesof Illinois, Indiana, Michigan,Minnesota, New York, Ohio,Pennsylvania, and Wisconsin mustadopt provisions into their water qualitystandards and NPDES permit programswithin two years (by March 23, 1997)that are consistent with the Guidance, orEPA will promulgate the provisions forthem. The Guidance for the Great LakesSystem will help establish consistent,enforceable, long-term protection fromall types of pollutants, but will placeshort-term emphasis on the types oflong-lasting pollutants that accumulatein the food web and pose a threat to theGreat Lakes System. The Guidanceincludes minimum water qualitycriteria, antidegradation policies, andimplementation procedures that providea coordinated ecosystem approach for

addressing existing and possiblepollutant problems and improvesconsistency in water quality standardsand permitting procedures in the GreatLakes System. In addition, the Guidanceprovisions help establish consistentgoals or minimum requirements forRemedial Action Plans (RAPs) andLakewide Management Plans (LaMPs)that are critical to the success ofinternational multi-media efforts toprotect and restore the Great Lakesecosystem.
EFFECTIVE DATE: April 24, 1995.
ADDRESSES: The public docket for thisrulemaking, including applicableFederal Register documents, publiccomments in response to thesedocuments, the Final Water QualityGuidance for the Great Lakes System,Response to Comments Document, othermajor supporting documents, and theindex to the docket are available forinspection and copying at U.S. EPARegion 5, 77 West Jackson Blvd.,Chicago, IL 60604 by appointment only.Appointments may be made by callingWendy Schumacher (telephone 312–886–0142).Information concerning the GreatLakes Initiative (GLI) Clearinghouse isavailable from Ken Fenner, WaterQuality Branch Chief, (WQS–16J), U.S.EPA Region 5, 77 W. Jackson Blvd.,Chicago, IL 60604 (312–353–2079).Copies of the Information CollectionRequest for the Guidance are availableby writing or calling Sandy Farmer,Information Policy Branch, EPA, 401 MSt., S.W. (Mail Code 2136), Washington,DC 20460 (202–260–2740).Selected documents supporting theGuidance are also available for viewingby the public at locations listed insection XI of the preamble.Selected documents supporting theGuidance are available by mail uponrequest for a fee. Selected documentsare also available in electronic format atno incremental cost to users of theInternet. See section XI of the preamblefor additional information.
FOR FURTHER INFORMATION CONTACT:Kenneth A. Fenner, Water QualityBranch Chief (WQS–16J), U.S. EPARegion 5, 77 W. Jackson Blvd., Chicago,IL 60604 (312–353–2079).
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I. Introduction

Section 118(c)(2) of the Clean WaterAct (CWA) (Pub. L. 92–500 as amendedby the Great Lakes Critical Programs Actof 1990 (CPA), Pub. L. 101–596,November 16, 1990) required EPA topublish proposed and final waterquality guidance on minimum waterquality standards, antidegradationpolicies, and implementationprocedures for the Great Lakes System.In response to these requirements, EPApublished the Proposed Water QualityGuidance for the Great Lakes System(proposed Guidance) in the FederalRegister on April 16, 1993 (58 FR20802). EPA also published foursubsequent documents in the FederalRegister identifying corrections andrequesting comments on additionalrelated materials (April 16, 1993, 58 FR21046; August 9, 1993, 58 FR 42266;September 13, 1993, 58 FR 47845; andAugust 30, 1994, 59 FR 44678). EPAreceived over 26,500 pages ofcomments, data, and information fromover 6,000 commenters in response to
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these documents and from meetingswith members of the public.After reviewing and analyzing theinformation in the proposal and thesecomments, EPA has developed the FinalWater Quality Guidance for the GreatLakes System (final Guidance),published in this document andcodified in 40 CFR part 132, whichincludes six appendixes of detailedmethodologies, policies, andprocedures. This preamble describes thebackground and purpose of the finalGuidance, and briefly summarizes themajor provisions. Detailed discussion ofEPA’s reasons for issuing the finalGuidance, analysis of comments andissues, description of specific changesmade to the proposed Guidance, andfurther description of the finalGuidance, are provided in ‘‘Final WaterQuality Guidance for the Great LakesSystem: Supplementary InformationDocument’’ (SID), (EPA, 1995, 820–B–95–001) and in additional technical andsupporting documents which areavailable in the docket for thisrulemaking. Copies of the SID and othersupporting documents are also availablefrom EPA in electronic format, or inprinted form for a fee upon request; seesection XI of this preamble.
II. BackgroundThe Great Lakes are one of theoutstanding natural resources of theworld. They have played a vital role inthe history and development of theUnited States and Canada, and havephysical, chemical, and biologicalcharacteristics that make them a uniqueecosystem. The Great Lakesthemselves—Lakes Superior, Huron,Michigan, Erie and Ontario and theirconnecting channels—plus all of thestreams, rivers, lakes and other bodies ofwater that are within the drainage basinof the Lakes collectively comprise theGreat Lakes System.The System spans over 750 milesacross eight States—New York,Pennsylvania, Ohio, Michigan, Indiana,Illinois, Wisconsin and Minnesota—andthe Province of Ontario. The Lakescontain approximately 18 percent of theworld’s and 95 percent of the UnitedStates’ fresh surface water supply. TheGreat Lakes are a source of drinkingwater and energy, and are used forrecreational, transportation, agriculturaland industrial purposes by the morethan 46 million Americans andCanadians who inhabit the Great Lakesregion, including 29 Native Americantribes. Over 1,000 industries andmillions of jobs are dependent uponwater from the Great Lakes. The GreatLakes System also supports hundreds ofspecies of aquatic life, wildlife and

plants along more than 4,500 miles ofcoastline which boast six National Parksand Lakeshores, six National Forests,seven National Wildlife Refuges, andhundreds of State parks, forests andsanctuaries.Because of their unique features, theGreat Lakes are viewed as important tothe residents of the region, and to theNation as a whole. The naturalresources of the region have contributedto the development of its economy. TheLakes’ natural beauty and aquaticresources form the basis for heavyrecreational activity. The Great LakesBasin Ecosystem—the interactingcomponents of air, land, water andliving organisms, including humans,that live within the Great Lakes drainagebasin—is a remarkably diverse andunique ecosystem important in theglobal ecology.In the past few decades, the presenceof environmental contaminants in theGreat Lakes has been of significantconcern. In spite of the fact that theGreat Lakes contain 5,500 cubic miles ofwater that cover a total surface area of94,000 square miles, they have provedto be sensitive to the effects ofpollutants that accumulate in them. Theinternal responses and processes thatoperate in the Great Lakes because oftheir depth and long hydraulicresidence times cause pollutants torecycle between biota, sediments andthe water column.The first major basin-wideenvironmental problem in the GreatLakes emerged in the late 1960s, whenincreased nutrients had dramaticallystimulated the growth of green plantsand algae, reduced dissolved oxygenlevels, and accelerated the process ofeutrophication. As oxygen levelscontinued to drop, certain species ofinsects and fish were displaced fromaffected areas of the Great Lakes BasinEcosystem. Environmental managersdetermined that a lakewide approachwas necessary to adequately controlaccelerated eutrophication. From thelate 1960s through the late 1970s,United States and Canadian regulatoryagencies agreed on measures to limit theloadings of phosphorus, includingeffluent limits on all major municipalsewage treatment facilities, limitationson the phosphorus content in householddetergents, and reductions in nonpointsource runoff loadings. As a result of allof these efforts, open lake phosphorusconcentrations have declined, andphosphorus loadings from municipalsewage treatment facilities have beenreduced by an estimated 80 to 90percent. These reductions have resultedin dramatic improvements in nearshore

water quality and measurableimprovements in open lake conditions.More recently, scientists and publicleaders have reached a generalconsensus that the presence ofenvironmentally persistent,bioaccumulative contaminants is aserious environmental threat to theGreat Lakes Basin Ecosystem. Beginningin 1963, adverse environmental impactsin the form of poor reproductive successand high levels of the pesticide DDTwere observed in herring gulls in LakeMichigan. Through ongoing research,scientists have detected 362contaminants in the Great Lakes System.Of these, approximately one third havetoxicological data showing that they canhave acute or chronic toxic effects onaquatic life, wildlife and/or humanhealth. Chemicals that have been foundto bioaccumulate at levels of concern inthe Great Lakes include, but are notlimited to, polychlorinated biphenyls(PCBs), mercury, DDT, dioxin,chlordane, and mirex. The main route ofexposure to these chemicals for humansis through the consumption of GreatLakes fish.Potential adverse human healtheffects by these pollutants resultingfrom the consumption of fish includeboth the increased risk of cancer and thepotential for systemic or noncancer riskssuch as kidney damage. EPA hascalculated health risks to populations inthe Great Lakes basin from consumptionof contaminated fish based on exposureto eight bioaccumulative pollutants:chlordane, DDT, dieldrin,hexachlorobenzene, mercury, PCBs,2,3,7,8–TCDD, and toxaphene. Thesechemicals were chosen based on theirpotential to cause adverse human healtheffects (i.e., cancer or disease) and theavailability of information on fish tissuecontaminant concentrations from theGreat Lakes.Based on these data, EPA estimatesthat the lifetime cancer risks for NativeAmericans in the Great Lakes Systemdue to ingestion of contaminated fish atcurrent concentrations range from 1.8 ×10¥3 (Lake Superior) (1.8 in onethousand) to 3.7 × 10¥2 (Lake Michigan)(3.7 in 100). Estimated risks to lowincome minority sport anglers rangefrom 2.5 × 10¥3 (2.5 in one thousand)(Lake Superior) to 1.2 × 10¥2 (1.2 in100) (Lake Michigan). Estimated risksfor other sport anglers range from 9.7 ×10¥4 (9.7 in ten thousand) (LakeSuperior) to 4.5 × 10¥3 (4.5 in onethousand) (Lake Michigan). (See sectionI.B.2.a of the SID.) In comparison, EPAhas long maintained that 1 × 10¥4 (onein ten thousand) to 1 × 10¥6 (one in 1million) is an appropriate range of riskto protect human health.
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EPA also estimates a high potentialrisk of systemic (noncancer) injury topopulations in the Great Lakes basindue to ingestion of fish contaminatedwith these pollutants at currentconcentrations. The systemic adversehealth effects associated with theassessed contaminants are described insection I.B of the SID.Although the Great Lakes States andEPA have moved forward to deal withthese problems, control of persistent,bioaccumulative pollutants proved to bemore complex and difficult than dealingwith nutrients. As a result,inconsistencies began to be apparent inthe ways various States developed andimplemented controls for the pollutants.By the mid-1980s, such inconsistenciesbecame of increasing concern to EPAand State environmental managers.EPA began the Great Lakes WaterQuality Initiative (‘‘Initiative’’) incooperation with the Great Lakes Statesto establish a consistent level ofenvironmental protection for the GreatLakes ecosystem, particularly in the areaof State water quality standards and theNational Pollutant DischargeElimination System (NPDES) programs.In the spring of 1989, the Council ofGreat Lakes Governors unanimouslyagreed to participate in the Initiativewith EPA, because the Initiativesupported the principles and goals ofthe Great Lakes Toxic SubstancesControl Agreement (Governors’Agreement). Signed in 1986 by theGovernors of all eight Great LakesStates, the Governors’ Agreementaffirmed the Governors’ intention tomanage and protect the resources of theGreat Lakes basin through the jointpursuit of unified and cooperativeprinciples, policies and programsenacted and adhered to by each GreatLakes State.The Initiative provided a forum for aregional dialogue to establish minimumrequirements that would reducedisparities between State water qualitycontrols in the Great Lakes basin. Thescope of the Initiative includeddevelopment of proposed Great Lakeswater quality guidance—Great Lakes-specific water quality criteria andmethodologies to protect aquatic life,wildlife and human health, proceduresto implement water quality criteria, andan antidegradation policy.Three committees were formed tooversee the Initiative. A SteeringCommittee (composed of directors ofwater programs from the Great LakesStates’ environmental agencies andEPA’s National and Regional Offices)discussed policy, scientific, andtechnical issues, directed the work ofthe Technical Work Group and ratified

final proposals. The Technical WorkGroup (consisting of technical staff fromthe Great Lakes States’ environmentalagencies, EPA, the U.S. Fish andWildlife Service, and the National ParkService) prepared proposals on elementsof the Guidance for consideration by theSteering Committee. The PublicParticipation Group (consisting ofrepresentatives from environmentalgroups, municipalities, industry andacademia) observed the deliberations ofthe other two committees, advised themof the public’s concerns, and kept itsvarious constituencies apprised ofongoing activities and issues. Thesethree groups were collectively known asthe Initiative Committees. From thestart, one goal of the InitiativeCommittees was to develop theGuidance elements in an open publicforum, drawing upon the extensiveexpertise and interest of individuals andgroups within the Great Lakescommunity.The Initiative efforts were wellunderway when Congress amendedsection 118 of the CWA in 1990 throughthe CPA. The general purpose of theseamendments was to improve theeffectiveness of EPA’s existing programsin the Great Lakes by identifying keytreaty provisions agreed to by theUnited States and Canada in the GreatLakes Water Quality Agreement(GLWQA), imposing statutory deadlinesfor the implementation of these keyactivities, and increasing Federalresources for program operations in theGreat Lakes System.Section 118(c)(2) requires EPA topublish proposed and final waterquality guidance for the Great LakesSystem. This Guidance must conformwith the objectives and provisions of theGLWQA (a binational agreementestablishing common water qualityobjectives for the Great Lakes) and be noless restrictive than provisions of theCWA and National water quality criteriaand guidance. The Guidance mustspecify minimum requirements for thewaters in the Great Lakes System inthree areas: (1) water quality standards(including numerical limits onpollutants in ambient Great Lakeswaters to protect human health, aquaticlife and wildlife); (2) antidegradationpolicies; and (3) implementationprocedures.The Great Lakes States must adoptwater quality standards, antidegradationpolicies and implementation proceduresfor waters within the Great LakesSystem which are consistent with thefinal Guidance within two years ofEPA’s publication. In the absence ofsuch action, EPA is required topromulgate any necessary requirements

within that two-year period. In addition,when an Indian Tribe is authorized toadminister the NPDES or water qualitystandards program in the Great Lakesbasin, it will also need to adoptprovisions consistent with the finalGuidance into their water programs.On December 6, 1991, the InitiativeSteering Committee unanimouslyrecommended that EPA publish thedraft Guidance ratified by that group inthe Federal Register for public reviewand comment. The agreement that thedraft Great Lakes Guidance was readyfor public notice did not represent anendorsement by every State of all of thespecific proposals. Rather, all partiesagreed on the importance of proceedingto publish the draft Great LakesGuidance in order to further solicitpublic comment. State SteeringCommittee members indicated theirintent to develop and submit specificcomments on the proposed Guidanceduring the public comment period. EPAworked to convert the agreementsreached in principle by the SteeringCommittee into a formal packagesuitable for publication in the FederalRegister as proposed Guidance. EPAgenerally used the draft proposalratified by the Steering Committee asthe basis for preparing the FederalRegister proposal package.Modifications were necessary, however,to reflect statutory and regulatoryrequirements and EPA policyconsiderations, to propose proceduresfor State and Tribal adoption of the finalGuidance, to provide suitablediscussion of various alternativeoptions, and to accommodate necessaryformat changes. Where modificationswere made, the preamble to theproposal described both themodification and the original SteeringCommittee-approved guidelines, andinvited public comment on both. Allelements approved by the SteeringCommittee were either incorporated inthe proposed rule or discussed in thepreamble to the proposal.
III. Purpose of the GuidanceThe final Guidance represents amilestone in the 30 years of effortdescribed above on the part of the GreatLakes stakeholders to define and applyinnovative, comprehensiveenvironmental programs in protectingand restoring the Great Lakes. Inparticular, this publication of the finalGuidance culminates six years ofintensive, cooperative effort thatincluded participation by the eightGreat Lakes States, the environmentalcommunity, academia, industry,municipalities and EPA Regional andNational offices.
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The final Guidance will help establishconsistent, enforceable, long-termprotection with respect to all types ofpollutants, but will place short-termemphasis on the types of long-lastingpollutants that accumulate in the foodweb and pose a threat to the Great LakesSystem. The final Guidance willestablish goals and minimumrequirements that will further the nextphase of Great Lakes programs,including the Great Lakes ToxicReduction Effort’s integrated, multi-media ecosystem approach.EPA and State development of theGuidance—from drafting throughproposal and now final publication—was guided by several general principlesthat are discussed below.

A. Use the Best Available Science toProtect Human Health, Aquatic Life,and WildlifeEPA and the Initiative Committeeshave been committed throughout theInitiative to using the best availablescience to develop programs to protectthe Great Lakes System. In the 1986Governors’ Agreement, the Governors ofthe Great Lakes States recognized thatthe problem of persistent toxicsubstances was the foremostenvironmental issue confronting theGreat Lakes. They also recognized thatthe regulation of toxic contaminants wasscientifically complex because thepollutants are numerous, their pathwaysinto the Lakes are varied, and theireffects on the environment, aquatic lifeand human health are not completelyunderstood. Based on the importance ofthe Great Lakes Basin Ecosystem andthe documented adverse effects fromtoxic contamination, however, theGovernors directed their environmentaladministrators to jointly develop anagreement and procedure forcoordinating the control of toxicreleases and achieving greateruniformity of regulations governingsuch releases within the Great Lakesbasin.As discussed further above, theInitiative was subsequently created tobegin work on these goals. EPA and theGreat Lakes States, with input frominterested parties in the basin, begancollecting and analyzing data,comparing regulatory requirements andtechnical guidance in their variousjurisdictions, and drafting specificmethodologies and procedures tocontrol the discharge of toxiccontaminants. The provisions of thefinal Guidance were based in large parton these prior efforts of the InitiativeCommittees, and incorporate the bestavailable science to protect humanhealth, wildlife and aquatic life in the

Great Lakes System. For example, thefinal Guidance includes new criteriaand a methodology developed by theInitiative Committees to specificallyprotect wildlife; incorporates recentdata on the bioavailability of metals intothe aquatic life criteria andmethodologies; incorporates GreatLakes-specific data on fish consumptionrates and fish lipid contents into thehuman health criteria; and provides amethodology to determine thebioaccumulation properties ofindividual pollutants. Additionally,EPA understands that the science of riskassessment is rapidly improving.Therefore, in order to ensure that thescientific basis for the criteriamethodologies is always current andpeer reviewed, EPA will review themethodologies and revise them asappropriate every three years.
B. Recognize the Unique Nature of theGreat Lakes Basin EcosystemThe final Guidance also reflects theunique nature of the Great Lakes BasinEcosystem by establishing specialprovisions for chemicals of concern.EPA and the Great Lakes States believeit is reasonable and appropriate toestablish special provisions for thechemicals of most concern because ofthe physical, chemical and biologicalcharacteristics of the Great LakesSystem, and the documentedenvironmental harm to the ecosystemfrom the past and continuing presenceof these types of pollutants. TheInitiative Committees devotedconsiderable effort to identifying thechemicals of most concern to the GreatLakes System—persistent,bioaccumulative pollutants termed‘‘bioaccumulative chemicals of concern(BCCs)’’—and developing the mostappropriate criteria, methodologies,policies, and procedures to addressthem. The special provisions for BCCs,initially developed by the InitiativeCommittees and incorporated into thefinal Guidance, include antidegradationprocedures, to ensure that futureproblems are minimized; general phase-out and elimination of mixing zones forBCCs, except in limited circumstances,to reduce their overall loadings to theLakes; more extensive data generationrequirements to ensure that they are notunder-regulated for lack of data; anddevelopment of water quality criteriathat will protect wildlife that feed onaquatic prey.The final Guidance is designed notonly to begin to address existingproblems, but also to prevent emergingand potential problems posed byadditional chemicals in the futurewhich may damage the overall health of

the Great Lakes. The experience withsuch pollutants as DDT and PCBsindicates that it takes many decades toovercome the damage to the ecosystemcaused by even short-term discharges,and that prevention would have beendramatically less costly than clean-up.Issuance of the final Guidance alonewill not solve the existing long-termproblems in the Great Lakes Systemfrom these contaminants. Fullimplementation of provisions consistentwith the final Guidance will, however,provide a coordinated ecosystemapproach for addressing possiblepollutant problems before they produceadverse and long-lasting basin-wideimpacts, rather than waiting to see whatthe future impacts of the pollutantsmight be before acting to control them.The comprehensive approach used inthe development of the final Guidanceprovides regulatory authorities withboth remedial and preventive ways ofgauging the actions and potential effectsof chemical stressors upon the GreatLakes Basin Ecosystem. Themethodologies, policies and procedurescontained in the final Guidance providemechanisms for appropriatelyaddressing both pollutants that havebeen or may in the future bedocumented as chemicals of concern.
C. Promote Consistency in Standardsand Implementation Procedures WhileAllowing Appropriate Flexibility toStates and TribesPromoting consistency in standardsand implementation procedures whileproviding for appropriate Stateflexibility was the third principle inState and EPA development of the finalGuidance. The underlying rationale forthe Governors’ Agreement, theInitiative, and the requirements set forthin the CPA was a recognition of theneed to promote consistency throughadoption of minimum water qualitystandards, antidegradation policies, andimplementation procedures by GreatLakes States and Tribes to protecthuman health, aquatic life and wildlife.Although provisions in the CWAprovide for the adoption of and periodicrevisions to State water quality criteria,such provisions do not necessarilyensure that water quality criteria ofadjoining States are consistent within ashared water body. For example,ambient water quality criteria in placein six of the eight Great Lakes States toprotect aquatic life from acute effectsrange from 1.79 µg/L to 15.0 µg/L forcadmium, and from 0.21 µg/L to 1.33
µg/L for dieldrin. Other examples ofvariations in acute aquatic life criteriainclude nickel, which ranges from290.30 µg/L to 852.669 µg/L; lindane,
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with a range of no criteria in place to1.32 µg/L; and mercury, ranging from0.5 µg/L to 2.4 µg/L. Similar ranges anddisparities exist for chronic aquatic lifecriteria, and for water quality criteria toprotect human health.Disparities also exist among Stateprocedures to translate water qualitycriteria into individual dischargepermits. Wide variations exist, forexample, in procedures for the grantingof mixing zones, interpretation ofbackground levels of pollutants,consideration of pollutants present inintake waters, controls for pollutantspresent in concentrations below thelevel of detection, and determination ofappropriate levels for pollutantsdischarged in mixtures with otherpollutants. Additionally, whenaddressing the accumulation ofchemicals by fish that will be consumedby humans and wildlife, some Statesconsider accumulation through multiplesteps in the food chain(bioaccumulation) while others consideronly the single step of concentrationfrom the water column(bioconcentration). Further disparitiesexist in different translatormethodologies in deriving numericvalues for implementing narrative waterquality criteria; different assumptionswhen calculating total maximum dailyloads (TMDLs) and wasteloadallocations (WLAs), including differentassumptions about backgroundconcentrations, mixing zones, receivingwater flows, or environmental fate; anddifferent practices in deciding whatpollutants need to be regulated in adischarge, what effect detection limitshave on compliance determinations,and how to develop whole effluenttoxicity limitations.These inconsistencies in Statestandards and implementationprocedures have resulted in thedisparate regulation of point sourcedischarges. In the Governors’Agreement, the Governors recognizedthat the water resources of the basintranscend political boundaries andcommitted to taking steps to manage theGreat Lakes as an integrated ecosystem.The Great Lakes States, as participantsin the Initiative Committees,recommended provisions, based ontheir extensive experience inadministering State water programs andknowledge of the significant differencesin these programs within the basin, thatwere ultimately included in theproposed Guidance. The final Guidanceincorporates the work begun by theInitiative Committees to identify thesedisparities and improve consistency inwater quality standards and permitprocedures in the Great Lakes System.

Although improved consistency inState water programs is a primary goalof the final Guidance, it is alsonecessary to provide appropriateflexibility to States and Tribes in thedevelopment and implementation ofwater programs. In overseeing States’implementation of the CWA, EPA hasfound that reasonable flexibility is notonly necessary to accommodate site-specific situations and unforeseencircumstances, but is also appropriate toenable innovation and progress as newapproaches and information becomeavailable. Many commenters, includingthe Great Lakes States, urged EPA toevaluate the appropriate level offlexibility provided to States and Tribesin the proposed Guidance provisions.EPA reviewed all sections of theproposed Guidance and all commentsreceived to determine the appropriatelevel of flexibility needed to addressthese concerns while still providing aminimum level of consistency betweenthe State and Tribal programs. Based onthis review, the final Guidance providesflexibility for State and Tribal adoptionand implementation of provisionsconsistent with the final Guidance inmany areas, including the following:—Antidegradation: Great Lakes Statesand Tribes may develop their ownapproaches for implementing theprohibition against deliberate actionsof dischargers that increase the massloading of BCCs without an approvedantidegradation demonstration.Furthermore, States and Tribes haveflexibility in adopting antidegradationprovisions regarding non-BCCs.—TMDLs: Great Lakes States and Tribesmay use assessment and remediationplans for the purposes of appendix Fto part 132 if the State or Tribecertifies that the assessment andremediation plan meets certainTMDL-related provisions in the finalGuidance and public participationrequirements applicable to TMDLs,and if EPA approves such plan. Thus,States have the flexibility in manycases to use LAMPs, RAPs and StateWater Quality Management Plans inlieu of TMDLs.—Intake Credits: Great Lakes States andTribes may consider the presence ofintake water pollutants in establishingwater quality-based effluent limits(WQBELs) in accordance withprocedure 5 of appendix F.—Site-Specific Modifications: GreatLakes States and Tribes may adopteither more or less stringentmodifications to human health,wildlife, and aquatic life criteria andbioaccumulation factors (BAFs) basedon site-specific circumstances

specified in procedure 1 of appendixF. All criteria, however, must besufficient not to cause jeopardy tothreatened or endangered specieslisted or proposed to be listed underthe Federal Endangered Species Act.—Variances: Great Lakes States andTribes may grant variances from waterquality standards based on the factorsidentified in procedure 2 of appendixF.—Compliance Schedules: Great LakesStates and Tribes may allow existingGreat Lakes dischargers additionaltime to comply with permit limits inorder to collect data to derive new orrevised Tier I criteria and Tier IIvalues in accordance with procedure9 of appendix F.—Mixing Zones: Great Lakes States andTribes may authorize mixing zones forexisting discharges of BCCs after the10-year phase-out period inaccordance with procedure 3.B ofappendix F, if the permittingauthority determines, among otherthings, that the discharger hasreduced its discharge of the BCC forwhich a mixing zone is sought to themaximum extent possible. Waterconservation efforts that result inoverall reductions of BCCs are alsoallowed even if they result in highereffluent concentrations.—Scientific Defensibility Exclusion:Great Lakes States and Tribes mayapply alternate procedures consistentwith Federal, State, and Tribalrequirements upon demonstrationthat a provision in the final Guidancewould not be scientifically defensibleif applied to a particular pollutant inone or more sites. This provision is in§ 132.4(h) of the final Guidance.—Reduced Detail: In many instances,EPA has revised the proposedGuidance to reduce the amount ofdetail in the provisions withoutsacrificing the objectives of theprovisions. Examples of suchrevisions include simplification ofprocedures for developing TMDLs inprocedure 3 of appendix F, andsimplification of procedures fordetermining reasonable potential toexceed water quality standards inprocedure 5.B of appendix F.—Other Provisions: Flexibility is alsopresent in provisions for the exerciseof best professional judgment by theGreat Lakes States and Tribes whenimplementing many individualprovisions in the final Guidanceincluding: determining theappropriate uncertainty factors in thehuman health and wildlife criteriamethodologies; selection of data setsfor establishing water quality criteria;identifying reasonable and prudent
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measures in antidegradationprovisions; and specifyingappropriate margins of safety whendeveloping TMDLs. In all cases, ofcourse, State and Tribal provisionswould need to be scientificallydefensible and consistent with allapplicable regulatory requirements.

D. Establish Equitable Strategies toControl Pollution SourcesMany commenters argued that theproposed Guidance unfairly focused onpoint source discharges. They assertedthat nonpoint sources or diffuse sourcesof pollution, such as air emissions, areresponsible for most of the loadings ofsome pollutants of concern in the GreatLakes, that increased regulation of pointsources will be inequitable andexpensive, and that the final Guidancewill not result in any environmentalimprovement given the large,continuing contribution of toxicpollutants by nonpoint sources.EPA recognizes that regulation ofpoint source discharges alone cannotaddress all existing or futureenvironmental problems from toxicpollutants in the Great Lakes. Inaddition to discharges from pointsources, toxic pollutants are alsocontributed to the Great Lakes fromindustrial and municipal emissions tothe air, resuspension of pollutants fromcontaminated sediments, urban andagricultural runoff, hazardous waste andSuperfund sites, and spills. Restorationand maintenance of a healthy ecosystemwill require significant efforts in all ofthese areas. EPA, Canada and the GreatLakes States and Tribes are currentlyimplementing or developing manyvoluntary and regulatory programs toaddress these and other nonpointsources of environmental contaminantsin the Great Lakes.Additionally, EPA intends to use thescientific data developed in the finalGuidance and new or revised waterquality criteria subsequently adopted byGreat Lakes States and Tribes inevaluating and determining appropriatelevels of control in other environmentalprograms. For example, EPA’s futurebiennial reports under section 112(m) ofthe Clean Air Act will consider theextent to which air discharges cause orcontribute to exceedances of waterquality criteria in assessing whetheradditional air emission standards orcontrol measures are necessary toprevent serious adverse effects.Similarly, once provisions consistentwith the final Guidance are adopted bythe Great Lakes States or Tribes, theywill serve as applicable or relevant andappropriate requirements (ARARs) foron-site responses under the

Comprehensive EnvironmentalResponse, Compensation and LiabilityAct (CERCLA). EPA will also considerthe data and criteria developed for thefinal Guidance, including theinformation on BCCs, in developing orevaluating LaMPs and RAPs undersection 118 of the CWA and Article VI,Annex 2 of the GLWQA; determinationof corrective action requirements undersections 3004(u), 3008(h), or 7003 of theSolid Waste Disposal Act; new orexisting chemical reviews under theToxic Substances Control Act (TSCA);pesticide reviews under the FederalInsecticide, Fungicide and RodenticideAct (FIFRA); and reporting requirementsfor toxic releases under the EmergencyPlanning and Community Right-to-Know Act (EPCRA).The final Guidance also includesprovisions to address the contribution ofpollutants by nonpoint sources. First,the water quality criteria to protecthuman health, wildlife and aquatic life,and the antidegradation provisionsapply to the waters in the Great LakesSystem regardless of whether dischargesto the water are from point or nonpointsources. Accordingly, any regulatoryprograms for nonpoint sources thatrequire compliance with water qualitystandards would also be subject to thecriteria and antidegradation provisionsof the final Guidance once they areadopted into State or Tribal standards.Second, several elements of the finalGuidance would, after State, Tribal orFederal promulgation, require or allowpermitting authorities to consider thepresence of pollutants in ambientwaters—including pollutants fromnonpoint source dischargers—inestablishing WQBELs for point sources.For example, permit authorities mayconsider the presence of other point ornonpoint source discharges whenevaluating whether to grant a variancefrom water quality criteria.Additionally, the provisions for TMDLsaddress nonpoint sources by specifyingthat the loading capacity of a receivingwater that does not meet water qualitystandards for a particular pollutant beallocated, where appropriate, amongnonpoint as well as point sources of thepollutant, including, at a minimum, amargin of safety to account for technicaluncertainties in establishing the TMDL.The development of TMDLs is thepreferred mechanism for addressingequitable division of the loadingcapacities of these nonattained waters.Because TMDLs have not beencompleted for most nonattained waters,however, the final Guidance promotesthe development of TMDLs through aphased approach, where appropriate,and provides for short-term regulatory

relief to point source dischargers in theabsence of TMDLs through intakecredits, variances, and other waterquality permitting procedures.EPA received numerous comments onthe problem posed in controllingmercury in particular. Manycommenters stated that since theprimary source of mercury is nowatmospheric deposition, point sourcescontribute only a minor portion of thetotal loading of mercury to the GreatLakes System and further restriction ofpoint source discharges would have noapparent effect in improving waterquality. Although EPA believes thatthere is sufficient flexibility in theGuidance to handle the uniqueproblems posed by mercury (e.g., waterquality variances, phased TMDLs,intake credits), EPA is committed todeveloping a mercury permittingstrategy to provide a holistic,comprehensive approach for dealingwith this pollutant. EPA will publishthis strategy no later than two yearsfollowing publication of this Guidance.There are also many ongoingvoluntary and regulatory activities thataddress nonpoint sources of toxicpollutants to the Great Lakes System,including activities taken under theClean Air Act Amendments of 1990(CAAA), the CWA, and State regulatoryand voluntary programs. Some of theseactivities are summarized in thepreamble to the proposed Guidance (58FR 20826–32) and section I.D of the SID.In addition to the many ongoingactivities, EPA and the Great LakesStates, Tribes, and other federalagencies are pursuing a multi-mediaprogram to prevent and to furtherreduce toxic loadings from all sources ofpollution to the Great Lakes System,with an emphasis on nonpoint sources.This second phase of the Great LakesWater Quality Initiative, called the GreatLakes Toxic Reduction Effort (GLTRE),will build on the open, participativepublic dialogue established during thedevelopment of the final Guidance.Through the GLTRE, the Federal, State,and Tribal agencies intend to coordinateand enhance the effectiveness ofongoing actions and existing tools toprevent and reduce nonpoint source andwet-weather point source contributionsof toxic pollutants in the Great LakesSystem. A special emphasis will beplaced on BCCs identified in the finalGuidance.A partial list of ongoing actions thatare being or could be focused on BCCsincludes: implementation of the CAAAto reduce atmospheric deposition oftoxics; Resource Conservation andRecovery Act and CERCLA remedialactions to reduce loadings of toxics from
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hazardous waste sites; increased focus(through the GLTRE) on toxic pollutantsemanating from combined seweroverflows and stormwater outfalls;application in the Great Lakes basin ofthe National Contaminated SedimentManagement Strategy; implementationof spill prevention planning practices tominimize this potential source ofloadings to the Great Lakes; improvedreporting of toxic pollutants under theToxic Release Inventory; publiceducation on the dangers of mercuryand other BCCs; pesticide registrationand re-registration processes;development of a ‘‘mass balance’’ modelfor fate and transport of pollutants inthe Great Lakes; and, development of a‘‘virtual elimination strategy.’’ Theseprograms will prevent and furtherreduce mass loadings of pollutants andfacilitate equitable division of the costsof any necessary control measuresbetween point and nonpoint sources.In addition to the GLTRE, which isbasin-wide in scope, a primary vehiclefor coordinating Federal and Stateprograms at the local level for meetingwater quality standards and restoringbeneficial uses for the open waters ofthe Great Lakes are LaMPS. LaMPs willdefine media specific program actions tofurther reduce loadings of toxicsubstances, assess whether theseprograms will ensure restoration andattainment of water quality standardsand designated beneficial uses, andrecommend any media-specific programenhancements as necessary.Additionally, LaMPs will beperiodically updated and revised toassess progress in implementing media-specific programs, assess the reductionsin toxic loadings to the Great LakesSystem through these programs,incorporate advances in theunderstanding of the System based onnew data and information, andrecommend specific adjustments tomedia programs as appropriate.
E. Promote Pollution PreventionPractices

The final Guidance also promotespollution prevention practicesconsistent with EPA’s NationalPollution Prevention Strategy and thePollution Prevention Action Plan for theGreat Lakes. The Pollution PreventionAct of 1990 declares as National policythat reducing the sources of pollution isthe preferred approach to environmentalprotection. When source reductions arenot possible, however, recycling,treating and properly disposing ofpollutants in an environmentally safemanner complete the hierarchy ofmanagement options designed to

prevent pollution from entering theenvironment.Consistent with the goals of thePollution Prevention Act, EPAdeveloped the Great Lakes PollutionPrevention Action Plan (April, 1991).The Great Lakes Pollution PreventionAction Plan highlights how EPA, inpartnership with the States, willincorporate pollution prevention intoactions designed to reduce the use andrelease of toxic substances in the GreatLakes basin.The final Guidance builds upon thesetwo components of the Great Lakesprogram by promoting the developmentof pollution prevention analysis andactivities in the level of detection,mixing zone, and antidegradationsections of the final Guidance. Also, thedecision to provide special provisionsfor BCCs implements EPA’scommitment to pollution prevention byreducing the discharge of thesepollutants in the future. This preventivestep not only makes good environmentalmanagement sense, but is appropriatebased on the documented adverseeffects that the past and presentdischarge of these pollutants hasproduced in the Great Lakes basin.
F. Provide Accurate Assessment of Costsand BenefitsIn developing the final Guidance, EPAidentified and carefully evaluated theanticipated costs and benefits fromimplementation of the major provisions.EPA received many comments on thedraft cost and benefit studies conductedas part of the proposed RegulatoryImpact Analysis (RIA) required byExecutive Order 12291, and itssuccessor, Executive Order 12866.Based upon consideration of thosecomments and further analysis, EPA hasrevised the RIA. The results of thisanalysis are summarized in section V ofthis preamble.
IV. Summary of the Final GuidanceThe final Guidance will establishminimum water quality standards,antidegradation policies, andimplementation procedures for thewaters of the Great Lakes System in theStates of Illinois, Indiana, Michigan,Minnesota, New York, Pennsylvania,Ohio and Wisconsin, including waterswithin the jurisdiction of Indian Tribes.Specifically, the final Guidancespecifies numeric criteria for selectedpollutants to protect aquatic life,wildlife and human health within theGreat Lakes System and providesmethodologies to derive numericcriteria for additional pollutantsdischarged to these waters. The finalGuidance also contains minimum

procedures to translate the proposedambient water quality criteria intoenforceable controls on discharges ofpollutants, and a final antidegradationpolicy.The provisions of the final Guidanceare not enforceable requirements untiladopted by States or Tribes, orpromulgated by EPA for a particularState or Tribe. The Great Lakes Statesand Tribes must adopt water qualitystandards, antidegradation policies, andimplementation procedures for waterswithin the Great Lakes Systemconsistent with the (as protective as)final Guidance or be subject to EPApromulgation. Great Lakes Tribesinclude any Tribe within the GreatLakes basin for which EPA hasapproved water quality standards undersection 303 or has authorized toadminister a NPDES program undersection 402 of the CWA. No IndianTribe has been authorized to administerthese water programs in the Great Lakesbasin as of this time. If a Great LakesState fails to adopt provisions consistentwith the final Guidance within twoyears of this publication in the FederalRegister (that is, by March 23, 1997),EPA will publish a final rule at the endof that time period identifying theprovisions of the final Guidance thatwill apply to waters and dischargeswithin that jurisdiction. Additionally,when an Indian Tribe is authorized toadminister the NPDES or water qualitystandards program in the Great Lakesbasin, it will also need to adoptprovisions consistent with the finalGuidance into their water programs.The following sections provide a briefsummary of the provisions of the finalGuidance. A more complete discussionof the final Guidance, including EPA’sanalysis of major comments, issues, anda description of specific changes madeto the proposed Guidance, are containedin the SID.The parenthetical note at thebeginning of each section providesreferences to the primary provisions inthe final Guidance being discussed inthe section, and to discussions in theSID. The final Guidance is codified as40 CFR 132, including appendixes Athrough F. Note that appendix Fconsists of procedures 1 through 9. Forease of reference, sections in appendixF may be referred to by appending thesection designation to the procedurenumber. For example, section A.1 ofprocedure 1 may be referred to asprocedure 1.A.1 of appendix F.
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A. Water Quality Criteria andMethodologies
1. Protection of Aquatic Life(§§ 132.3(a), 132.3(b), 132.4(a)(2);Tables 1 and 2 to part 132; appendix Ato part 132; section III, SID)The final Guidance contains numericcriteria to protect aquatic life for 15pollutants, and a two-tieredmethodology to derive criteria (Tier I) orvalues (Tier II) for additional pollutantsdischarged to the Great Lakes System.Aquatic life criteria are derived toestablish ambient concentrations forpollutants, which, if not exceeded in theGreat Lakes System, will protect fish,invertebrates, and other aquatic lifefrom adverse effects due to thatpollutant. The final Guidance includesboth acute and chronic criteria toprotect aquatic life from acute andchronic exposures to pollutants.Tier I aquatic life criteria for eachchemical are based on laboratorytoxicity data for a variety of aquaticspecies (e.g., fish and invertebrates)which are representative of species inthe freshwater aquatic environment as awhole. The Guidance also includes aTier II methodology to be used in theabsence of the full set of data needed tomeet Tier I data requirements. Forpollutants for which Tier I criteria havenot been adopted into State or Tribalwater quality standards, States must usemethodologies consistent with eitherthe Tier I or Tier II methodologies,depending on the data available, inconjunction with whole effluent toxicityrequirements in the final Guidance (seesection IV.B.5 of this preamble), toimplement their existing narrative waterquality criteria that prohibit toxicpollutants in toxic amounts in allwaters. The Great Lakes States andTribes are not required to use the TierII methodology to adopt numeric criteriainto their water quality standards.Use of the two-tiered final Guidancemethodologies in these situations willenable regulatory authorities to translatenarrative criteria to derive TMDLs andindividual NPDES permit limits on amore uniform basis. EPA and the Statesdetermined that there is a need toregulate pollutants more consistently inthe Great Lakes System when faced withlimited numbers of criteria. Many of theGreat Lakes States are alreadyemploying procedures similar to theapproach in the final Guidance toimplement narrative criteria. EPAdetermined the Tier II approachimproves upon existing mechanisms byutilizing all available data.The two-tiered methodology allowsthe application of the final Guidance toall pollutants, except those listed in

Table 5 of part 132 (see section IV.E ofthis preamble). The Tier I aquatic lifemethodology includes datarequirements very similar to those usedin current guidelines for developingNational water quality criteria guidanceunder section 304(a) of the CWA. Forexample, both require that acceptabletoxicity data for aquatic species in atleast eight different familiesrepresenting differing habitats andtaxonomic groups must exist before aTier I numeric criterion can be derived.The Tier II aquatic life methodology isused to derive Tier II values which canbe calculated with fewer toxicity datathan Tier I. Tier II values can, in certaininstances, be based on toxicity data froma single taxonomic family, provided thedata are acceptable. The Tier IImethodology generally produces morestringent values than the Tier Imethodology, to reflect greateruncertainty in the absence of additionaltoxicity data. As more data becomeavailable, the derived Tier II values tendto become less conservative. That is,they more closely approximate Tier Inumeric criteria. EPA and the Statesbelieve it is desirable to continue tosupplement toxicity data to ultimatelyderive Tier I numeric criteria.One difference from the existingNational water quality criteriaguidelines is that the final Guidancemethodology for aquatic life deletes theprovision in the National guidelines touse a Final Residue Value (FRV) inderiving a criterion. The FRV isintended to prevent concentrations ofpollutants in commercially orrecreationally important aquatic speciesfrom affecting the marketability of thosespecies or affecting wildlife thatconsume them by preventing theexceedance of applicable Food and DrugAdministration action levels andconcentrations that affect wildlife. Thefinal Guidance provides specific,separate methodologies to protectwildlife and human health (discussedbelow) which EPA believes will providemore accurate and appropriate levels ofprotection than the FRVs.For pollutants without Tier I criteriabut with enough data to derive Tier IIvalues for aquatic life, the proposalwould have required permittees to meetpermit limits based on both Tier IIvalues and whole effluent toxicity(WET) testing. In response to comments,the final Guidance clarifies that Statesand Tribes may adopt provisionsallowing use of indicator parameterlimits consistent with 40 CFR122.44(d)(1)(vi)(C). When derivinglimits to meet narrative criteria, Statesand Tribes have the option of using anindicator parameter limit, including use

of a WET limit under appropriateconditions, in lieu of a Tier II-basedlimit. If use of an indicator parameter isallowed, the State or Tribe must ensurethat the indicator parameter will attainthe ‘‘applicable water quality standard’’(as described in 40 CFR122.44(d)(1)(vi)(C). The ‘‘applicablewater quality standard’’ in this instancewould be the State’s or Tribe’s narrativewater quality standard that protectsaquatic life.Finally, the aquatic criteria for metalsin the proposed Guidance wereexpressed as total recoverableconcentrations. The final Guidanceexpresses the criteria for metals indissolved form because the dissolvedmetal more closely approximates thebioavailable fraction of metal in thewater column than does the totalrecoverable metal. The dissolved criteriaare obtained by multiplying the chronicand/or acute criterion by appropriateconversion factors in Table 1 or 2. Thisis consistent with many comments onthe issue and with the policy on metalsdetailed in ‘‘Office of Water Policy andTechnical Guidance on Interpretationand Implementation of Aquatic LifeMetals Criteria’’ (October 1, 1993). Adocument describing the methodologyto convert total recoverable metalscriteria to dissolved metals criteria waspublished in the Federal Register onAugust 30, 1994 (59 FR 44678). If a Stateor Tribe fails to adopt approvableaquatic life criteria for metals, EPA willpromulgate criteria expressed asdissolved concentrations.EPA Region 5, in cooperation withEPA Regions 2 and 3 and Headquartersoffices, and the Great Lakes States andTribes, will establish a Great LakesInitiative (GLI) Clearinghouse to assistStates and Tribes in developing numericTier I water quality criteria for aquaticlife, human health and wildlife and TierII water quality values for aquatic lifeand human health. As additionaltoxicological data and exposure databecome available or additional Tier Inumeric criteria and Tier II values arecalculated by EPA, States, or Tribes,Region 5 will ensure that thisinformation is disseminated to the GreatLakes States and Tribes. EPA believesoperation of the GLI Clearinghouse willhelp ensure consistency duringimplementation of the final Guidance.
2. Protection of Human Health(§§ 132.3(c), 132.4(a)(4); Table 3 topart 132; appendix C to part 132; sectionV of the SID)The final Guidance contains numerichuman health criteria for 18 pollutants,and includes Tier I and Tier IImethodologies to derive cancer and
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non-cancer human health criteria foradditional pollutants. The proposedGuidance contained numeric criteria for20 pollutants, but two pollutants weredeleted because they do not meet themore restrictive minimum datarequirements for BAFs used in the finalGuidance.Tier I human health criteria arederived to establish ambientconcentrations of chemicals which, ifnot exceeded in the Great Lakes System,will protect individuals from adversehealth impacts from that chemical dueto consumption of aquatic organismsand water, including incidental waterconsumption related to recreationalactivities in the Great Lakes System. Foreach chemical, chronic criteria arederived to reflect long-termconsumption of food and water from theGreat Lakes System. Tier II values areintended to provide a conservative,interim level of protection in theestablishment of a permit limit, and aredistinguished from the Tier I approachby the amount and quality of data usedfor derivation.The final Guidance differs fromcurrent National water quality criteriaguidelines when calculating theassumed human exposure throughconsumption of aquatic organisms. Thefinal Guidance uses BAFs predictedfrom biota-sediment accumulationfactors (BSAFs) in addition to field-measured BAFs, and uses a food chainmultiplier (FCM) to account forbiomagnification when using measuredor predicted bioconcentration factors(BCFs). BAFs are discussed further insection IV.A.4. of this preamble.Human health water quality criteriafor carcinogens are typically expressedin concentrations associated with aplausible upper bound of increased riskof developing cancer. In practice, thelevel of cancer risk generally acceptedby EPA and the States typically rangesbetween 10¥4 (one in one thousand)and 10¥6 (one in one million). Incontrast, as discussed in section IIabove, the cancer risk from ingestion ofcontaminated fish at currentconcentrations in the Great LakesSystem are as high as 1.2 × 10¥2 (1.2 in100). The proposed and final Guidanceestablishes 10¥5 (one in one hundredthousand) as the risk level used forderiving criteria and values forindividual carcinogens. This is withinthe range historically used in EPAactions, and approved for State actions,designed to protect human health. Themajority of the Great Lakes States use10¥5 as a baseline risk level inestablishing their water qualitystandards.

The methodology is designed toprotect humans who drink water orconsume fish from the Great LakesSystem. The portion of the methodologyaddressing fish consumption includes afactor describing how much fishhumans consume per day. The finalGuidance includes a Great Lakes-specific fish consumption rate of 15grams per day, based upon several fishconsumption surveys from the GreatLakes, including a recent study by Westet al. that was discussed in a FederalRegister document on August 30, 1994(59 FR 44678). This rate differs from the6.5 grams per day rate which is used inthe National water quality criteriaguidelines as a National averageconsumption value. The 15 grams perday represents the mean consumptionrate of regional fish caught andconsumed by the Great Lakes sportfishing population.Commenters argued that a 15 gramper day assumption in the methodologywould not adequately protectpopulations that consume greater thanthis amount (e.g., low-income minorityanglers and Native Americans), and thatsuch an approach therefore would beinconsistent with Executive Order12898 regarding environmental justice(February 16, 1994, 59 FR 7629). EPAbelieves that the human health criteriamethodology, including the fishconsumption rate, will provide adequatehealth protection for the public,including more highly exposed sub-populations. In carrying out regulatoryactions under a variety of statutoryauthorities, including the CWA, EPAhas generally viewed an upper boundincremental cancer risk in the range of10¥4 to 10¥6 as adequately protective ofpublic health. As discussed above, thehuman health criteria methodology isbased on a risk level of 10¥5. Therefore,if fish are contaminated at the levelpermitted by criteria derived under thefinal Guidance, individuals eating up to10 times (i.e., 150 grams per day) theassumed fish consumption rate wouldstill be protected at the 10¥4 risk level.Available data indicate that, evenamong low-income minorities who as agroup consume more fish than thepopulation on average, theoverwhelming majority (approximately95 percent) consume less than 150grams per day. The final Guidancerequires, moreover, that States andTribes modify the human health criteriaon a site-specific basis to provideadditional protection appropriate forhighly exposed sub-populations. Thus,where a State or Tribe finds that apopulation of high-end consumerswould not be adequately protected by

criteria derived using the 15 gram perday assumption (e.g., where the risk wasgreater than 10¥4), the State or Tribewould be required to modify the criteriato provide appropriate additionalprotection. The final Guidance alsorequires States and Tribes to adoptprovisions to protect human health fromthe potential adverse effects of mixturesof pollutants in effluents, specificallyincluding mixtures of carcinogens.Understood in the larger context of thehuman health methodology and thefinal Guidance as a whole, therefore,EPA believes that the 15 gram per dayfish consumption rate providesadequate health protection for thepublic, including highly exposedpopulations, and that the final Guidanceis therefore consistent with ExecutiveOrder 12898.In developing bioaccumulationfactors, the proposed Guidance used a5.0 percent lipid value for fishconsumed by humans, based on GreatLakes-specific data. The currentNational methodology uses a 3.0 percentlipid value. The final Guidance uses a3.10 percent lipid value for trophic level4 fish and 1.82 for trophic level 3 fish.These percent lipid values are based onan analysis of the West et al. study citedabove and data from State fishcontaminant monitoring programs.The final Guidance contains specifictechnical guidelines concerning therange of uncertainty factors that may beapplied by the State and Tribal agencieson the basis of their best professionaljudgment. The final Guidance places acap of 30,000 on the combined productof uncertainty factors that may beapplied in the derivation of non-cancerTier II values and a combineduncertainty factor of 10,000 for Tier Icriteria. The likely maximum combineduncertainty factor for Tier I criteria inmost cases is 3,000. The SID discussesfurther the use of the uncertainty factorsin the derivation of human healthcriteria and values.The proposed Guidance used an 80percent relative source contribution(RSC) from surface water pathways forBCCs, and a 100 percent RSC for allother pollutants, in deriving noncancercriteria. The RSC concept is applied inthe National drinking water regulationsand is intended to account, at least inpart, for exposures from other sourcesfor those bioaccumulative pollutants forwhich surface water pathways are likelyto be major contributors to humanexposure. The final Guidance uses themore protective 80 percent RSC for allpollutants in deriving noncancercriteria. This change was made becauseof concern that for non-BCCs as well as
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BCCs, there may be other sources ofexposures for noncarcinogens.
3. Protection of Wildlife(§§ 132.3(d), 132.4(a)(5); Table 4 topart 132; appendix D to part 132;section VI of the SID)The final Guidance contains numericcriteria to protect wildlife for fourpollutants and a methodology to deriveTier I criteria for additional BCCs.Wildlife criteria are derived to establishambient concentrations of chemicalswhich, if not exceeded, will protectmammals and birds from adverseimpacts from that chemical due toconsumption of food and/or water fromthe Great Lakes System.These are EPA’s first water qualitycriteria specifically for the protection ofwildlife. The methodology is basedlargely on the noncancer human healthparadigm. It focuses, however, onendpoints related to reproduction andpopulation survival rather than thesurvival of individual members of aspecies. The methodology incorporatespollutant-specific effect data for avariety of mammals and birds andspecies-specific exposure parameters fortwo mammals and three birdsrepresentative of mammals and birdsresident in the Great Lakes basin whichare likely to experience significantexposure to bioaccumulativecontaminants through the aquatic foodweb.In the proposal, EPA included a two-tiered approach similar to that foraquatic life and human health. Inresponse to comments, the finalGuidance requires States and Tribes toadopt provisions consistent with onlythe Tier I wildlife methodology, andonly to apply this methodology for BCCs(see section IV.A.4 below). The TSDprovides discretionary guidelines for theuse of Tier I and Tier II methodologiesfor other pollutants. The wildlifemethodology was limited to the BCCsbecause these are the chemicals ofgreatest concern to the higher trophiclevel wildlife species feeding from theaquatic food web in the Great Lakesbasin. This decision is consistent withcomments made by the EPA ScienceAdvisory Board (SAB) who agreed thatthe initial focus for wildlife criteriadevelopment should be on persistent,bioaccumulative organic contaminants(USEPA, 1994, EPA-SAB-EPEC-ADV–94–001).Numerous commenters wereconcerned that the mercury criterion forwildlife was not scientificallyappropriate. After review of allcomments and a reevaluation of all thedata, the mercury criterion for wildlifehas been increased from 180 pg/L to

1300 pg/L. EPA believes the 1300 pg/Lis protective of wildlife in the GreatLakes System.In developing bioaccumulationfactors, the proposed Guidance used a7.9 percent lipid value for fishconsumed by wildlife. The finalGuidance uses a 10.31 percent lipidvalue for trophic level 4 fish and 6.46for trophic level 3 fish. These percentlipid values are based on the actual preyspecies consumed by the representativewildlife species specified in themethodology, and are used to estimatethe BAFs for the trophic levels whichthose species consume. The percentlipid is based on the preferentialconsumption patterns of wildlife andcross-referenced with fish weight andsize and appropriate percent lipid. Thisapproach is a more accurate reflection ofthe lipid content of the fish consumedby wildlife species than the approachused in the proposal.
4. Bioaccumulation Methodology(§ 132.4(a)(3); appendix B to part 132;section IV of the SID)The proposed Guidance incorporatedBAFs in the derivation of criteria andvalues to protect human health andwildlife. Bioaccumulation refers to theuptake and retention of a substance byan aquatic organism from itssurrounding medium and from food. Forcertain chemicals, uptake through theaquatic food chain is the most importantroute of exposure for wildlife andhumans. The wildlife criteria and thehuman health criteria and valuesincorporate appropriate BAFs in orderto more accurately account for the totalexposure to a chemical. Current EPAguidelines for the derivation of humanhealth water quality criteria use BCFs,which measure only uptake from water,when field-measured BAFs are notavailable. EPA believes, however, thatthe BAF is a better predictor of theconcentration of a chemical within fishtissues in the Great Lakes Systembecause it includes consideration of theuptake of contaminants from all routesof exposure.The proposed Guidance included ahierarchy of three methods for derivingBAFs for non-polar organic chemicals:field-measured BAFs; predicted BAFsderived by multiplying a laboratory-measured BCF by a food-chainmultiplier; and BAFs predicted bymultiplying a BCF calculated from thelog Kow by a food-chain multiplier. Forinorganic chemicals, the proposalwould have required either a field-measured BAF or laboratory-measuredBCF. On August 30, 1994, EPApublished a document in the FederalRegister (59 FR 44678) requesting

comments on revising the hierarchy ofmethods for deriving BAFs for organicchemicals, and issues pertaining to themodel used to assist in predicting BAFswhen a field-measured BAF is notavailable. Based on the commentsreceived, the final Guidance modifiesthe proposed hierarchy by adding apredicted BAF based on a BSAF as thesecond method in the hierarchy. BSAFsmay be used for predicting BAFs fromconcentrations of chemicals in surfacesediments. In addition, the finalGuidance uses a model to assist inpredicting BAFs that includes bothbenthic and pelagic food chains therebyincorporating exposures of organisms tochemicals from both the sediment andthe water column. The model used inthe proposal only included the pelagicfood chain, and therefore, did notaccount for exposure to aquaticorganisms from sediment.The proposed Guidance used the totalconcentration of a chemical in theambient water when deriving BAFs fororganic chemicals. In the preamble tothe proposed Guidance and in theFederal Register document cited above,EPA requested comments on derivingBAFs in terms of the freely dissolvedconcentration of the chemical in theambient water. Based on commentsreceived from the proposal and thedocument, the final Guidance uses thefreely dissolved concentration of achemical instead of the totalconcentration in the derivation of BAFsfor organic chemicals. Use of the freelydissolved concentration will improvethe accuracy of extrapolations betweenwater bodies.Finally, as discussed in section II ofthis preamble, bioaccumulation ofpersistent pollutants is a seriousenvironmental threat to the Great LakesBasin Ecosystem. Because of theseconcerns, the proposed Guidance wouldhave required that pollutants withhuman health BAFs greater than 1000receive increased attention and morestringent controls within the GreatLakes System. These pollutants aretermed BCCs. EPA identified 28 BCCs inthe proposed Guidance. The additionalcontrols for BCCs are specified incertain of the implementationprocedures and the antidegradationprocedures, and are discussed further inthe SID. The final Guidance continuesto include increased attention on andmore stringent controls for BCCs withinthe Great Lakes System. The finalGuidance identifies 22 BCCs that aretargeted for special controls instead ofthe 28 in the proposed Guidance. SixBCCs were deleted from the proposedlist because of concern that the methodsused to estimate the BAFs may not
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account for the metabolism ordegradation of the pollutants in theenvironment. States and Tribes mayidentify more BCCs as additional BAFdata become available. The finalGuidance designates as BCCs only thosechemicals with human health BAFsgreater than 1000 that were derivedfrom either a field-measured BAF or apredicted BAF based on a field-measured BSAF (for non-metals) or froma field-measured BAF or a laboratory-measured BCF (for metals). Field-measured BAFs and BSAFs, unlikeBAFs based only on laboratory analysesor calculations, account for the effects ofmetabolism.
B. Implementation Procedures
(§§ 132.4(a)(7), 132.4(e); appendix F topart 132; section VIII of the SID)This section of the preamble discussesnine specific procedures contained inthe final Guidance for implementingwater quality standards and developingNPDES permits to attain the standards.
1. Site-Specific Modifications
(Procedure 1 of appendix F to part 132;section VIII.A of the SID)The proposed Guidance would haveallowed States and Tribes to adopt site-specific modifications to water qualitycriteria and values under certaincircumstances. States and Tribes couldmodify aquatic life criteria to be eithermore stringent or less stringent whenlocal water quality characteristicsaltered the biological availability ortoxicity of a pollutant, or where localspecies’ sensitivities differed fromtested species. Less stringentmodifications to chronic aquatic lifecriteria could also be made to reflectlocal physical and hydrologicalconditions. States and Tribes could alsomodify BAFs and human health andwildlife criteria to be more stringent, butnot less stringent than the finalGuidance.The final Guidance retains most of theabove provisions, but in addition allowsless stringent modifications to acuteaquatic life criteria and values to reflectlocal physical and hydrologicalconditions, less stringent modificationsto BAFs in developing human healthand wildlife criteria, and the use of fishconsumption rates lower than 15 gramsper day if justified. The final Guidancealso specifies that site-specificmodifications must be made to preventwater quality that would cause jeopardyto endangered or threatened species thatare listed or proposed under the ESA,and prohibits any less-stringent site-specific modifications that would causesuch jeopardy. Other issues related to

the ESA are discussed in section IX ofthis preamble.
2. Variances from Water QualityStandards for Point Sources
(Procedure 2 of appendix F to part 132;section VIII.B of the SID)The final Guidance allows GreatLakes States and Tribes to adoptvariances from water quality standards,applicable to individual existing GreatLakes dischargers for up to five years,where specified conditions exist. Forexample, a variance may be grantedwhen compliance with a criterionwould result in substantial andwidespread social and economicimpacts or where certain streamconditions prevent the attainment of thecriterion. No significant changes weremade in this section from the proposedGuidance.
3. TMDLs and Mixing Zones
(Procedure 3 of appendix F to part 132;section VIII.C of the SID)Section 303(d) of the CWA andimplementing regulations at 40 CFR130.7 require the establishment ofTMDLs for waters not attaining waterquality standards after implementationof existing or planned pollutioncontrols. The TMDL quantifies themaximum allowable loading of apollutant to a water body and allocatesthe loading capacity to contributingpoint and nonpoint sources (includingnatural background) such that waterquality standards for that pollutant willbe attained. A TMDL must incorporatea margin of safety (MOS) that accountsfor uncertainty about the relationshipbetween pollutant loads and waterquality. TMDLs may involve singlepoint sources or multiple sources (e.g.,point sources and nonpoint sources)and may be established for geographicareas that range in size from largewatersheds to relatively small waterbody segments.The proposal attempted to develop asingle, consistent approach fordeveloping TMDLs to be used by allStates and Tribes in the Great LakesSystem. Current practice in the eightGreat Lakes States includes distincttechnical procedures and programapproaches that differ in scale,emphasis, scope and level of detail. Twooptions for TMDL development wereproposed. One, Option A, focused onfirst evaluating the basin as a whole andthen conducting individual site-by-siteadjustments as necessary to ensureattainment of water quality standards ateach location in the basin. The other,Option B, focused on evaluating limitsneeded for individual point sources

with supplemental emphasis on basin-wide considerations as necessary. Bothapproaches are consistent with theCWA, but result in differentmethodologies for TMDL development.Both options proposed that within 10years of the effective date of the finalGuidance (i.e., two five-year NPDESpermit terms), mixing zones would beprohibited for BCCs for existing pointsource discharges to the Great LakesSystem. Further, both proposed thatmixing zones be denied for new pointsource discharges of BCCs as of theeffective date of the final Guidance.Both options also specified proceduresfor determining background levels ofpollutants present in ambient waters. Inaddition, the proposal would havetightened the relationship betweenTMDL development and NPDES permitissuance by providing that TMDLs beestablished for each pollutant causingan impairment in a water body prior tothe issuance or reissuance of anyNPDES permits for that pollutant.The final Guidance merges bothOptions A and B into one single set ofminimum regulatory requirements forTMDL development. In general, thefinal TMDL procedures are less detailedthan the proposal, and offer moreflexibility for States and Tribes inestablishing TMDLs. The final TMDLprocedures contain elements from bothOptions A and B that were deemedcritical for a minimum level ofconsistency among the Great LakesStates and Tribes. These criticalelements include: mixing zonespecifications, design flows, andprocedures for determining backgroundconcentrations.The final Guidance also includes aprohibition on mixing zones for BCCsafter 12 years in most circumstances.Maintaining these restrictions on theavailability of mixing zones isconsistent with both the SteeringCommittee’s policy views and the bi-national GLWQA goal of virtualelimination of persistent,bioaccumulative toxics. Because of theunique nature of the Great Lakesecosystem, documented ecologicalimpacts, and the need for consistency,EPA believes that the generalprohibition on mixing zones for BCCs isreasonable and appropriate. However, anew exception is allowed if a facilitywith an existing BCC discharge candemonstrate that it is reducing thatdischarge to the maximum extentfeasible (considering technical andeconomic factors) but cannot meetWQBELs for that discharge without amixing zone. EPA, in conjunction withstakeholders within the Great LakesBasin, will develop guidance for use by
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States and Tribes in exercising theexception provision with special focuson the technical and economicfeasibility criteria. This guidance willalso consider the notice, public hearing,monitoring and pollution preventiondemonstration elements of theexception criteria.The final Guidance also retains manyof the proposed provisions forcalculating background concentrationsused in TMDLs and WLAs establishedin the absence of TMDLs. The procedureaddressing data points below the levelof detection, however, has beenmodified so that it no longer specifiesthe use of default values (i.e., half of thelevel of detection).The final TMDL procedures do notrequire that TMDLs be established forpoint sources prior to the issuance/reissuance of NPDES permits. The finalGuidance defers to the existing Nationalprogram for determining when a TMDLis required. Lastly, the final Guidanceallows assessment and remediationplans that are approved by EPA under40 CFR 130.6 to be used in lieu of aTMDL for purposes of appendix F aslong as they meet the general conditionsof a TMDL as outlined by procedure 3of appendix F, and the publicparticipation requirements applicable toTMDLs.
4. Additivity(Procedure 4 of appendix F to part 132;section VIII.D of the SID)EPA has traditionally developednumeric water quality criteria on asingle pollutant basis. While somepotential environmental hazards involvesignificant exposure to only a singlecompound, most instances ofcontamination in surface waters involvemixtures of two or more pollutants. Theindividual pollutants in such mixturescan act or interact in various wayswhich may affect the magnitude andnature of risks or effects on humanhealth, aquatic life and wildlife. WETtests are available to generally addressinteractive effects of mixtures on aquaticorganisms. EPA’s 1986 ‘‘Guidelines forthe Health Risk Assessment of ChemicalMixtures’’ set forth principles andprocedures for human health riskassessment of chemical mixtures. Thereare currently no technical guidelines onhow to assess effects on wildlife fromchemical mixtures.The preamble for the proposedGuidance discussed several possibleapproaches to address additive effectsfrom multiple pollutants. Proposedregulatory language was provided fortwo specific options, each with separateprovisions related to aquatic life,wildlife and human health. One

approach was developed by theInitiative Committees, modified todelete the application of toxicityequivalency factors (TEFs) for PCBs towildlife. The other approach wasdeveloped by EPA. Neither approachaddressed the possible toxicologicinteractions between pollutants in amixture (e.g., synergism or antagonism)because of the limited data available onthese interactive effects. In the absenceof contrary data, both approachesrecommended that the risk to humanhealth from individual carcinogens in amixture be considered additive, and thata 10¥5 risk level be adopted as a cap forthe cancer risk associated withmixtures. Both approaches alsoproposed using TEFs to assess the riskto humans and wildlife from certainchemical classes. The TEF approachconverts the concentration of individualcomponents in a mixture of chemicalsto an ‘‘equivalent’’ concentrationexpressed in terms of a referencechemical. Both approaches used the 17TEFs for dioxins and furans identifiedin the 1989 EPA document, ‘‘EstimatingRisks Associated with Exposures toMixtures of Chlorinated Dibenzo-p-Dioxins and -Dibenzofurans,’’ and the1989 update.The final Guidance includes a generalrequirement for States and Tribes toadopt an additivity provision consistentwith procedure 4 of appendix F toprotect human health from the potentialadditive adverse effects from both thenoncarcinogenic and carcinogeniccomponents of chemical mixtures ineffluents. The final Guidance alsorequires the use of the 17 TEFs includedin the proposed Guidance to protecthuman health from the potentialadditive adverse effects in effluents.
5. Determining the Need for WQBELs(Reasonable Potential)
(Procedure 5 of appendix F to part 132;section VIII.E of the SID)EPA’s existing regulations requireNPDES permits to include WQBELs tocontrol all pollutants or pollutantparameters which the permittingauthority determines are or may bedischarged at a level which will cause,have the reasonable potential to cause orcontribute to an excursion of anyapplicable water quality standard. If thepermitting authority determines that adischarge has the reasonable potential tocause or contribute to an excursion of anapplicable numeric water qualitycriterion, it must include a WQBEL forthe individual pollutant in the permit.In the absence of an adopted numericwater quality criterion for an individualpollutant, the permitting authority must

derive appropriate WQBELs from theState or Tribal narrative water qualitycriterion by either calculating a numericcriterion for the pollutant; applyingEPA’s water quality criteria developedunder section 304(a) of the CWA,supplemented with other informationwhere necessary; or establishing effluentlimitations on an indicator pollutant.See 40 CFR 122.44(d)(1).The final Guidance implements theseNational requirements by specifyingprocedures for determining whether adischarge has the reasonable potential tocause or contribute to an exceedance ofTier I criteria or Tier II values based onfacility-specific effluent data. The finalGuidance also specifies procedures fordetermining whether permittingauthorities must generate or requirepermittees to generate data sufficient tocalculate Tier II values when specifiedpollutants of concern in the Great LakesSystem are known or suspected of beingdischarged, but neither Tier I criterianor Tier II values have been derived dueto a lack of toxicological data. EPAbelieves that the data necessary tocalculate Tier II values for aquatic life,wildlife and human health currentlyexists for most of the specifiedpollutants of concern.The final Guidance maintains all thebasic requirements from the proposedprocedure. Some minor changes are thatthe procedure no longer includes aspecial provision for effluent dominatedstreams, and the procedure allows abroader range of statistical approachesto be used when evaluating effluentdata, which provides added simplicityand flexibility to States and Tribes.Another change from the proposal isthe relationship in the final Guidancebetween the reasonable potential andTMDL procedures. Numerouscommenters pointed out that theproposed Guidance indicated thatTMDLs would be required for any waterreceiving effluent from a dischargerfound to exhibit reasonable potential.Given the fact that there are manywaterbodies in the Great Lakes basin forwhich TMDLs have not been developed,and the obvious need for permitting toproceed in the interim until TMDLs arecompleted, the final Guidance providesthat the permitting authority canestablish waste load allocations andWQBELs in the absence of a TMDL oran assessment and remediation plandeveloped and approved in accordancewith procedure 3.A of appendix F. Amore detailed discussion of theassessment and remediation plan and itsrelationship to a TMDL can be found insection VIII.C.2 of the SID. Proceduresfor establishing such WLAs are thereforeaddressed in the final Guidance.
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6. Intake Pollutants(Procedures 5.D and 5.E of appendix Fto part 132; section VIII.E of the SID)The proposed Guidance allowed apermitting authority to determine thatthe return of an identified intake waterpollutant to the same body of waterunder specified circumstances does notcause, have the reasonable potential tocause, or contribute to an excursionabove water quality standards, andtherefore, that a WQBEL would not berequired for that pollutant. Under theproposal, this ‘‘pass through’’ of intakewater pollutants would be allowed if thefacility returns the intake watercontaining the pollutant of concern tothe same waterbody; does not contributeadditional mass of pollutant; does notincrease the concentration of the intakewater pollutant; and does not dischargeat a time or location, or alter thepollutant in a manner which wouldcause adverse impacts to occur thatwould not occur if the pollutant wereleft in-stream.EPA received numerous comments onthe proposal. Some commenters arguedthat the proposed provision was toonarrow because relief would not beavailable if the facility added anyamount of the pollutant to thedischarge, even where the facility wasnot contributing any additional mass orconcentration to the waterbody thanwas contained in the intake water. Afterconsideration of public comments, EPAdecided to expand the intake pollutantprovisions to include not only areasonable potential procedure like theone contained in the proposal, but alsoa provision that allows the permittingauthority to take into account thepresence of pollutants in intake water inderiving WQBELs. Specifically, the finalGuidance authorizes the permittingauthority to establish limits based on aprinciple of ‘‘no net addition’’ (i.e., thelimit would allow the mass andconcentration of the pollutant in thedischarge up to the mass andconcentration of the pollutant in theintake water). This provision would beavailable where the facility’s dischargeis to the same body of water as theintake water, and could be applied forup to 12 years after publication of thefinal Guidance. After that time, if aTMDL or comparable plan that meetsthe requirements of procedure 3 ofappendix F has not been completed, thefacility’s WQBEL must be established inaccordance with the ‘‘baseline’’provisions in procedure 5.F.2 ofappendix F. This time limit provides aperiod of relief for dischargers that arenot causing increased impacts on thewaterbody by virtue of their discharge

that would not have occurred had thepollutant remained in-stream, whilemaintaining the incentive fordevelopment of a comprehensiveassessment and remediation plan forachieving attainment of water qualitystandards, which EPA believes is acritical element of the final Guidance foraddressing pollutants for which a largecontributor to non-attainment isnonpoint source pollution.The final Guidance allows States andTribes to address intake pollutants in amanner consistent with assessment andremediation plans that have beendeveloped through mechanisms otherthan TMDLs in order to provideflexibility where such planscomprehensively address the point andnon-point sources of non-attainment ina waterbody and the means for attainingcompliance with standards.EPA believes that 12 years providessufficient time for States to develop andcomplete the water quality assessmentsthat would serve as the basis forestablishing effluent limits (including‘‘no net addition’’ limits, whereappropriate) under procedure 3.A ofappendix F. However, EPA alsorecognizes that unforeseen events coulddelay State completion of theseassessments, and therefore will, at 7years following promulgation, inconsultation with the States, evaluatethe progress of the assessments. If thisevaluation shows that completion of theassessments may not be accomplishedby the 12 year date, EPA will revisitthese provisions, and considerproposing extensions if appropriate.Under the final Guidance, thepermitting authority can permit thedischarge of intake pollutants to adifferent body of water that is in non-attainment provided limitations requirethe discharge to meet a WQBEL for thepollutant equal to the pollutant’s waterquality criterion. Because inter-waterbody transfers of pollutantsintroduce pollutants to the receivingwater that would not be present in thatwaterbody in the absence of thefacility’s discharge, EPA does notbelieve that relief for such pollutantscomparable to the ‘‘no net addition’’approach would be appropriate.However, to address the concern raisedby commenters about facilities withmultiple sources of intake water, thepermitting authority may use a flow-weighted combination of theseapproaches when the facility has co-mingled sources of intake water fromthe same and different bodies of water.EPA maintains that the preferredapproach to deal with non-attainmentwaters, particularly when multiplesources contribute a pollutant for which

the receiving water exceeds theapplicable criterion, is development of aTMDL or comparable assessment andremediation plan. The above ‘‘no netaddition’’ permitting approach providesadditional flexibility in situations wherea TMDL or comparable plan has not yetbeen developed. Other existing reliefmechanisms include variances to waterquality standards, removal of non-existing uses, and site-specific criteria.
7. WET
(Procedure 6 of appendix F to part 132;section VIII.F of the SID)

Existing EPA regulations define WETas ‘‘the aggregate toxic effect of aneffluent measured directly by a toxicitytest.’’ These regulations require WETlimits to be included in permits in mostcircumstances in which the WET of adischarge has the reasonable potential tocause or contribute to an in-streamexcursion above either a State’s numericcriteria for toxicity or narrative criteriafor water quality (40 CFR 122.2,122.44(d)(1)). The regulations allowStates and Tribes the flexibility tocontrol for WET with either numeric ornarrative criteria. Current technicalguidelines recommend that no dischargeshould exceed 0.3 acute toxic units(TUa = 100/LC50) at the edge of anacute mixing zone and 1.0 chronic toxicunits (TUc = 100/NOEC, the NoObserved Effect Concentration) at theedge of a chronic mixing zone.The proposed Guidance would havecontinued to allow States and Tribes theflexibility to choose to control WETwith either numeric or narrative criteria,but specified that no discharge couldexceed 1.0 TUa at the point of discharge(i.e., no acute mixing zones) and 1.0 TUcat the edge of a chronic mixing zone(with some exceptions). In addition, theproposal contained minimumrequirements for appropriate testmethods to measure WET and for permitconditions, and procedures fordetermining whether or not limits forWET are necessary.The final Guidance differs principallyfrom the proposal in requiring Statesand Tribes to adopt 0.3 TUa and 1.0 TUceither as numeric criteria or as anequivalent numeric interpretation ofnarrative criteria. The final Guidancealso allows the use of acute mixingzones for the application of the acutecriterion. This approach will promoteconsistency among States and Tribes incontrolling WET, while still permittingconsiderable flexibility regardingimplementation measures, consistentwith current National policies andguidelines.
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8. Loading Limits(Procedure 9 of appendix F to part 132;section VIII.G of the SID)The final Guidance provides thatWQBELs be expressed in terms of bothconcentration and mass loading rate,except for those pollutants that cannotappropriately be expressed in terms ofmass. These provisions clarify theapplication of existing Federalregulations at 40 CFR 122.45(f), and areconsistent with current EPA guidancewhich requires the inclusion of anylimits determined necessary based onbest professional judgment to meetwater quality standards, including,where appropriate, mass loading ratelimits. They are also consistent with theantidegradation policy for the GreatLakes System in appendix E of the finalGuidance.
9. Levels of Quantification(Procedure 8 of appendix F to part 132;section VIII.H of the SID)Many of the pollutants of concern inthe Great Lakes System causeunacceptable toxic effects at very lowconcentrations. This results in instanceswhere WQBELs are below levels ofreliable quantification. When thisoccurs, the permitting authority may notbe able to determine whether thepollutant concentration is above orbelow the WQBEL. The final Guidancerequires adoption of pollutantminimization programs (PMPs) for suchpermits to increase the likelihood thatthe concentration of the pollutant is asclose to the effluent limit as possible.The PMP is an ongoing, iterative processthat requires, among other things,internal wastestream monitoring andsubmission of status reports. The use ofPMPs for facilities with pollutantsbelow the level of quantification isconsistent with existing EPA guidance.Unlike the proposal, however, thefinal Guidance eliminates additionalminimum requirements for BCCs. Forexample, the final Guidancerecommends but does not require bio-uptake studies that had been proposedto assess impacts to the receiving waterand evaluate the effectiveness of thePMP.
10. Compliance Schedules(Procedure 9 of appendix F to part 132;section VIII.I of the SID)The final Guidance includes aprocedure that allows Great Lakes Statesand Tribes to include schedules ofcompliance in permits for existing GreatLakes dischargers for effluentlimitations based on new water qualitycriteria and certain other requirements.Generally, compliance schedules may

provide for up to five years to complywith the effluent limitation in questionand may, in specified cases, allow thecompliance schedule to go beyond theterm of the permit. Existing Great Lakesdischargers are those whoseconstruction commenced before March23, 1997. Thus the term, existing GreatLakes discharges, covers expandingdischargers who were ineligible forcompliance schedules under theproposal. The final Guidance alsoprovides the opportunity for States andTribes to allow dischargers additionaltime to comply with effluent limitationsbased on Tier II values whileconducting studies to justifymodifications of those limitations.
C. Antidegradation Provisions(§ 132.4(a)(6); appendix E to part 132;section VII of the SID)EPA’s existing regulations, at 40 CFR131.6, establish an antidegradationpolicy as one of the minimumrequirements of an acceptable waterquality standards submittal. Section131.12 describes the required elementsof an antidegradation policy. These are:protection of water quality necessary tomaintain existing uses, protection ofhigh quality waters (those where waterquality exceeds levels necessary tosupport propagation of fish, shellfish,and wildlife and recreation in and onthe waters) and protection of waterquality in those water bodies identifiedas outstanding National resources.The proposed Guidance provideddetailed procedures for implementingantidegradation that were not part of theexisting regulations. The detailedimplementation procedures wereintended to result in greater consistencyin how antidegradation was appliedthroughout the Great Lakes System. Theproposed Guidance specified, amongother things, how high quality watersshould be identified, what activitiesshould and should not require reviewunder antidegradation, and theinformation necessary to support arequest to lower water quality and theprocedures to be followed by a Tribe orState in making a decision whether ornot to allow a lowering of water quality.The final Guidance maintains theoverall structure of the proposedGuidance while allowing Tribes andStates greater flexibility in howantidegradation is implemented. As inthe proposal, the final Guidance iscomposed of an antidegradationstandard, antidegradationimplementation procedures,antidegradation demonstration andantidegradation decision. However,many of the detailed requirementsfound in the proposed Guidance appear

in the SID accompanying the finalGuidance as nonbinding guidelines,including provisions specific to non-BCCs.Key elements of the proposedGuidance that are retained in the finalGuidance for BCCs include:identification of high quality waters ona pollutant-by-pollutant basis;requirements for States and Tribes toadopt an antidegradation standardconsistent with the final Guidance forBCCs; minimum requirements forconducting an antidegradation review ofany activity expected to result in asignificant lowering of water quality dueto BCCs, minimum requirements fornotifying permitting authorities ofincreases in discharges of BCCs; and,minimum requirements for anantidegradation demonstrationconsisting of a pollution preventionanalysis, an alternative treatmentanalysis and a showing that thesignificant lowering of water qualitywill allow for important social andeconomic development. Significantchanges from the proposed Guidanceinclude: encouraging, but not requiring,States and Tribes to adopt provisionsconsistent with the antidegradationstandard and implementationprocedures for non-BCCs; replacementof numeric existing effluent quality-based (EEQ) limits as a means ofimplementing antidegradation for BCCswith a narrative description of the typesof activities that will trigger anantidegradation review; and greaterflexibility in the implementation,demonstration and decisioncomponents. A detailed discussion ofthe basis for each of the changes isprovided in Section VII the SID.
D. Regulatory Requirements(Part 132; Tables 5 and 6 to part 132;section II of the SID)The Great Lakes States must adoptwater quality standards, anti-degradation policies, andimplementation procedures for waterswithin the Great Lakes System whichare consistent with the final Guidancewithin two years of this publication. Ifa Great Lakes State fails to adopt suchstandards, policies, and procedures,section 118(c)(2)(C) of the CWA requiresEPA to promulgate them not later thanthe end of that two-year period.Additionally, when an Indian Tribe isauthorized to administer the NPDES orwater quality standards program in theGreat Lakes basin, it will also need toadopt provisions consistent with thefinal Guidance into its water program.Part 132 establishes requirements andprocedures to implement section118(c)(2)(C). Sections 132.3 and 132.4
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require Great Lakes States and Tribes toadopt criteria, methodologies, policies,and procedures consistent with thecriteria, methodologies, policies, andprocedures contained in part 132—thatis, the definitions in § 132.2, thenumeric criteria in Tables 1 through 4,the criteria development methodologiesin appendixes A through D, theantidegradation policy in appendix E,and the implementation procedures inappendix F. Section 132.5 specifies theprocedures for States and Tribes tomake their submissions to EPA, and forEPA to approve or disapprove thesubmissions. The section specifies thatin reviewing submissions, EPA willconsider provisions of State and Tribalsubmissions to be ‘‘consistent with’’ thefinal Guidance if each provision is asprotective as the correspondingprovision of the final Guidance. If aState or Tribe fails to make asubmission, or if provisions of thesubmission are not consistent with thefinal Guidance, § 132.5 provides thatEPA will publish a final rule in theFederal Register identifying the finalGuidance provisions that will apply todischarges within the particular State orFederal Indian Reservation.Section 132.4 specifies that waterquality criteria adopted by States andTribes consistent with the finalGuidance will apply to all waters of theGreat Lakes System, regardless ofdesignated uses of the waters in mostcases, with some variations in humanhealth criteria depending on whetherthe waters are designated for drinkingwater use. Section 132.4 also containscertain exceptions in applying the finalGuidance methodologies andprocedures. First, States and Tribes donot have to adopt and apply the finalGuidance methodologies andprocedures for the 14 pollutants listedin Table 5 of part 132. EPA believes thatsome or all of the methodologies andprocedures are not scientificallyappropriate for these pollutants.Second, if a State or Tribe demonstratesthat the final Guidance methodologiesor procedures are not scientificallydefensible for a particular pollutant, theState or Tribe may use alternatemethodologies or procedures so long asthey meet all applicable Federal, State,and Tribal laws. Third, § 132.4 specifiesthat for wet-weather point sources,States and Tribes generally do not haveto adopt and apply the final Guidanceimplementation procedures. Theexception is the TMDL generalcondition for wet weather events.Fourth, pursuant to section 510 of theCWA, part 132 specifies that nothing inthe final Guidance prohibits States or

Tribes from adopting provisions morestringent than the final Guidance.As discussed further in section IX ofthis preamble, § 132.4 also provides thatState and Tribal submissions will needto include any provisions that EPAdetermines, based on EPA’s authoritiesunder the CWA and the results ofconsultation with the U.S. Fish andWildlife Service (FWS) under section 7of the ESA, are necessary to ensure thatwater quality is not likely to causejeopardy to any endangered orthreatened species listed under the ESA.Part 132 extends the requirements ofsection 118(c)(2)(C) to Indian Tribeswithin the Great Lakes basin for whichEPA has approved water qualitystandards under section 303 of the CWAor which EPA has authorized toadminister an NPDES program undersection 402 of the CWA. EPA believesthat inclusion of Great Lakes Tribes inthis way is necessary and appropriate tobe consistent with section 518 of theCWA. The reasons for EPA’s proposalare discussed further in the preamble tothe proposed Guidance (58 FR 20834),and section II.D.3 of the SID. As apractical matter, no Great Lakes Tribescurrently have approved water qualitystandards or authorized NPDESprograms, so the submissionrequirements of part 132 do not applyto any Great Lakes Tribes. Tribes thatare approved or authorized in thefuture, however, will need to adoptprovisions consistent with the finalGuidance in their water programs.
V. Costs, Cost-Effectiveness and Benefits(Section IX of the SID)Under Executive Order 12866 (58 FR51735, October 4, 1993), EPA mustdetermine whether the regulatory actionis ‘‘significant’’ and therefore subject toOffice of Management and Budget(OMB) review and the requirements ofthe Executive Order. The Order defines‘‘significant regulatory action’’ as onethat is likely to result in a rule that may:(1) Have an annual effect on theeconomy of $100 million or more oradversely affect in a material way theeconomy, a sector of the economy,competition, jobs, the environment,public health or safety, or State, local,or Tribal governments or communities;(2) Create a serious inconsistency orotherwise interfere with an action takenor planned by another agency;(3) Materially alter the budgetaryimpact of entitlements, grants, user fees,or loan programs or the rights andobligations of recipients thereof; or(4) Raise novel legal or policy issuesarising out of legal mandates, thePresident’s priorities, or the principlesset forth in the Executive Order.

Pursuant to the terms of ExecutiveOrder 12866, it has been determinedthat this rule is a ‘‘significant regulatoryaction’’ because it raises novel policyissues arising out of the development ofa comprehensive ecosystem-basedapproach for a large geographic areainvolving several States, Tribalgovernments, local governments, and alarge number of regulated dischargers.This approach, including the GreatLakes Water Quality Initiative whichdeveloped the core concepts of the finalGuidance, is a unique and precedentialapproach to the implementation ofenvironmental programs. As such, thisaction was submitted to OMB for reviewpursuant to Executive Order 12866.Changes made in response to OMBsuggestions or recommendations will bedocumented in the public record.The following is a summary of majorelements of the ‘‘Regulatory ImpactAnalysis of the Final Great Lakes WaterQuality Guidance’’ (RIA) (EPA 820–B–95–011) that has been prepared incompliance with Executive Order12866. Further discussion is included insection IX of the SID, and in the fullRIA, which is available in the docket forthis rulemaking.The provisions of the final Guidanceare not enforceable requirements untiladopted by States or Tribes, orpromulgated by EPA for a particularState or Tribe. Therefore, thispublication of the final Guidance doesnot have an immediate effect ondischargers. Until actions are taken topromulgate and implement theseprovisions (or equally protectiveprovisions consistent with the finalGuidance), there will be no economiceffect on any dischargers. For thepurposes of the RIA, EPA’s analysis ofcosts and benefits assumes that eitherState or EPA promulgations occurconsistent with the final Guidancewithin the next two years.Under the CWA, costs cannot be abasis for adopting water quality criteriathat will not be protective of designateduses. If a range of scientificallydefensible criteria that are protectivecan be identified, however, costs may beconsidered in selecting a particularcriterion within that range. Costs mayalso be relevant under theantidegradation standard as applied tohigh quality waters.EPA has assessed compliance costsfor facilities that could be affected byprovisions adopted by States or Tribesconsistent with the final Guidance. EPAhas also assessed basin-wide riskreduction benefits to sport anglers andNative American subsistence anglers inthe basin, and benefits for three casestudy sites in the Great Lakes System.
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The methodology used in eachassessment and the results of theseassessments are discussed below.EPA solicited public comment andsupporting data on the RIAmethodology used to estimate both costsand benefits for implementation of theproposed Guidance. EPA evaluatedthese comments and supporting data aswell as comments provided by OMBand revised the RIA methodology priorto performing these assessments for thefinal Guidance.
A. CostsBased on the information provided byeach State and a review of the permitfiles, EPA identified about 3,800 directdischargers that could be affected byState or Tribal adoption or subsequentEPA promulgation, if necessary, ofrequirements consistent with the finalGuidance. Of these, about 590 are majordischargers and the remaining 3,210 areminor dischargers. Of the 590 majors,about 275 are industrial facilities and315 are publicly owned treatment works(POTWs). Out of these dischargers, EPAused a stratified random samplingprocedure to select 59 facilities (50major and nine minor) that it consideredrepresentative of all types and sizes offacilities in the basin.EPA divided the major facilities intonine industrial categories and a categoryfor POTWs. The nine industrialcategories are: mining, food and foodproducts, pulp and paper, inorganicchemical manufacturing, organicchemical manufacturing/petroleumrefining, metals manufacturing,electroplating/metal fabrication, steamelectric power plants, andmiscellaneous facilities.For each major and minor facility inthe sample, EPA estimated incrementalcosts to comply with subsequentlypromulgated provisions consistent withthe final Guidance, using a baseline ofcompliance with the requirements ofsection 303(c)(2)(B) of the CWA. Usinga decision matrix, costs were developedfor two different scenarios—a ‘‘low-end’’ cost scenario and a ‘‘high-end’’cost scenario—to account for the rangeof regulatory flexibility available toStates and Tribes when adopting andimplementing provisions consistentwith the final Guidance. In addition, thedecision matrix specified assumptionsused for selection of control options inthe cost analysis such as optimization ofexisting treatment processes andoperations, in-plant pollutantminimization and prevention, and ‘‘endof pipe’’ effluent treatment.The annualized costs for direct andindirect dischargers to implement thefinal Guidance are estimated to be

between $60 million (low end) and $380million (high end) (first quarter 1994dollars). EPA believes the costs forimplementing the final Guidance, whichbalance pollution prevention, ‘‘end-of-pipe’’ treatment and regulatoryflexibility, will approach the low end ofthe cost range. Costs are unlikely toreach the high end of the cost rangebecause State and Tribal authorities arelikely to choose implementation optionsthat provide some degree of relief topoint source dischargers, especiallybecause in many cases the nonpointsource contributions will be significant.Furthermore, cost estimates for bothscenarios, but especially for the high-end scenario, may be overstated becausein cases where the final Guidanceprovides States and Tribes flexibility inselecting less costly approaches whenimplementing provisions consistentwith the final Guidance, the most costlyapproach was used to estimate the costs.This approach was used to reduceuncertainty in the cost analysis for thefinal Guidance.Under the low-end cost scenario,major industrial facilities and POTWswould account for about 65 percent ofthe costs, indirect dischargers about 33percent, and minor dischargers abouttwo percent. Among the majordischargers three categories wouldaccount for most of the costs—POTWs(39 percent), pulp and paper (14percent), and miscellaneous (eightpercent). The average per plant costs fordifferent industry categories range fromzero to $168,000. The two highestaverage cost categories are pulp andpaper ($151,000) and miscellaneous($168,000). Although major POTWsmake up a large portion of the total cost,the average cost per plant under thelow-end scenario is not among thehighest at $75,000 per facility. Abouthalf of the low-end costs are associatedwith pollution prevention activities, andabout half are for capital and operatingcosts for wastewater treatment.For the high-end cost scenario, directdischargers account for 98 percent of thetotal estimated cost, and indirectdischargers account for two percent.This shift in proportion of costs betweendirect and indirect dischargers andbetween the low and the high estimatesare due to the assumption that moredirect dischargers will need to use end-of-pipe treatment under the high-endscenario. In addition, it was assumedthat a smaller proportion of indirectdischargers (10 percent) would beimpacted under the high-end scenario,since municipalities are adding end-of-pipe treatment which should reduce theneed for source controls (i.e., reduce theneed for increased pretreatment

program efforts) by indirect discharges.Less than 10 percent of the high-endcosts are associated with pollutionprevention activities, and over 90percent are for capital and operatingcosts for wastewater treatment.Under the high-end scenario for thedirect dischargers, municipal majordischargers are expected to incur justunder 70 percent of total costs, andindustrial major dischargers account for29 percent of total costs. Minor directdischargers are estimated to incur lessthan one percent of the total costs. Thetwo major industrial categories with thelargest total annualized cost are the pulpand paper (23 percent of total) andmiscellaneous (three percent) categories.The food and food products and metalfinishing categories are estimated toincur less than 1 percent of the totalannualized cost.Under the high-end scenario, theaverage annual cost per major municipalfacility is just over $822,000 per facility.Average annualized costs for industrialmajors vary widely across categories,with the highest average cost estimatedfor pulp and paper ($1,583,000 perplant) and miscellaneous ($433,700 perplant) categories. Regardless of thescenario, the average costs for minorfacilities are negligible at an estimated$500 per facility.The costs described above account forthe costs of eliminating mixing zones forBCCs except in narrow circumstances,costs related to implementation of TierII values, and specific calculated costsrelated to intake credits. The costassessment also projects the potentialcost savings across the differentscenarios that facilities may realize ifStates or Tribes use existing regulatoryrelief mechanisms to modify oreliminate the need for a WQBEL for anidentified pollutant (e.g., variances,TMDLs, site-specific modifications tocriteria, and changes in designateduses).In addition to the cost estimatesdescribed above, EPA estimated the costto comply with requirements consistentwith the antidegradation provisions ofthe final Guidance. This potential futurecost is expressed as a ‘‘lost opportunity’’cost for facilities impacted by theantidegradation requirements. This costcould result in the addition of about $22million each year.
B. Cost-EffectivenessEPA estimated the cost-effectivenessof the final Guidance in terms of thecost of reducing the loadings of toxicpollutants from point sources. The cost-effectiveness (cost per pound removed)is derived by dividing the annualizedcosts of implementing the final



15382 Federal Register / Vol. 60, No. 56 / Thursday, March 23, 1995 / Rules and Regulations
Guidance by the toxicity-weightedpounds (pound-equivalents) ofpollutants removed. Pound-equivalentsare calculated by multiplying pounds ofeach pollutant removed by the toxicweight (based on the toxicity of copper)for that pollutant.It is estimated that implementation ofprovisions consistent with the finalGuidance would be responsible for thereduction of about six to eight milliontoxic pounds per year, or 16 to 22percent of the toxic-weighted baselinefor the low- and high-end scenarios,respectively. The cost-effectiveness ofthe scenarios, over the baseline, is quitegood, ranging from $10 to $50 perpound-equivalent.Approximately 80 percent of thepollutant load reduction fromimplementation of the final Guidance,regardless of the scenario, is attributableto reducing BCCs as a result of PMPsand end-of-pipe treatment. The largestpollutant load reductions occur forchlordane, dieldrin, heptachlor, lead,and pentachlorobenzene.In a separate analysis, EPA alsoinvestigated the cost-effectiveness ofregulating point and nonpoint sourcesof mercury and PCBs, two contaminantsassociated with fish advisories in theGreat Lakes basin. Although data andresource constraints limited the findingsfrom these analyses, the preliminaryresults indicate that point sources mayfactor cost-effectively into pollutantreduction scenarios. For bothcontaminants, the cost-effectiveness ofpoint and nonpoint source controls arelikely to be highly site-specific.
C. BenefitsThe benefits analysis is intended toprovide insight into both the types andpotential magnitude of the economicbenefits expected to arise as a result ofimplementation of provisions adoptedby States and Tribes consistent with thefinal Guidance. To the extent feasible,empirical estimates of the potentialmagnitude of the benefits are developedand then compared to the estimatedcosts of implementing provisionsadopted by States and Tribes consistentwith the final Guidance.The benefits analysis is based on acase study approach, using benefitstransfer applied to three case studies.The case study approach was usedbecause it is more amenable tomeaningful benefit-cost analyses thanare studies of larger aggregate areas.Although the results obtained for a casestudy site may not apply uniformly tothe entire Great Lakes basin, the casestudy approach does provide apragmatic and realistic perspective ofhow implementation of the final

Guidance can generate benefits, thetypes of benefits anticipated, and howthese benefits compare to costs.The case studies include: (1) thelower Fox River drainage, includingGreen Bay, located on Lake Michigan innortheastern Wisconsin; (2) the SaginawRiver and Saginaw Bay, located on LakeHuron in northeastern Michigan; and (3)the Black River, located on Lake Erie innorth-central Ohio. The case studieswere selected from a list of candidatesites (i.e., designated Areas of Concern(AOCs) in the Great Lakes basin) on thebasis of data availability and therelevance of the water quality problemsto the final Guidance (i.e., areas inwhich problems were more likely to beassociated with on-going point sourcedischarges rather than historic loadingsfrom Superfund sites and other sources).Geographic diversity was alsoconsidered in selecting the sites so thatthe analyses might better promote abroad perspective of the finalGuidance’s benefits and costs.For each of the three case studies,EPA estimated future toxics-orientedwater quality benefits, and thenattributed a percentage of these benefitsto implementation of the finalGuidance. The attribution of benefitswas based only on the estimatedreduction in loadings from pointsources at the case study sites andinformation on the relative contributionof point sources to total loadings in thebasin. EPA did not attempt to calculatethe longer-term benefits to humanhealth, wildlife, and aquatic life oncethe final Guidance provisions are fullyimplemented by nonpoint sources aswell as point sources and the minimumprotection levels are attained in theambient water.In the Fox River and Green Bay casestudy, total annual undiscountedbenefits attributable to the finalGuidance range from $0.3 million to$8.5 million (first quarter 1994 dollars).Human health benefits account forbetween 29 percent and 72 percent ofthe estimated benefits, recreationalfishing accounts for between eightpercent and 45 percent, and nonuse/ecologic benefits account for betweennine percent and 23 percent. Municipaland industrial dischargers in this casestudy are estimated to incur annualizedcosts of about $3.6 million.In the Saginaw River/Bay case study,total annual undiscounted benefitsrange from $0.2 million to $7.7 million.Recreational fishing benefits account forbetween 36 percent and 60 percent ofthe estimated benefits, non-use benefitsaccount for between 18 percent and 30percent, and human health benefitsaccount for between eight percent and

36 percent. Total annualized costs tomunicipal and industrial dischargers areestimated to be about $2.6 million.In the Black River case study, totalannual undiscounted benefits rangefrom $0.4 million to $1.5 million.Recreational fishing benefits account forbetween 48 percent and 63 percent ofthe estimated benefits, and nonusebenefits account for between 32 percentand 44 percent. Total annualized coststo municipal and industrial dischargersare estimated to be $2.1 million.An inherent limitation of the casestudy approach is the inability toextrapolate from a limited set of river-based sites to the Great Lakes basin asa whole. Accordingly, extrapolation ofthe case study results to the Great Lakesbasin is not recommended. However, asnoted above, the three case studies wereselected on the basis of data availability,the relative importance of point sourcedischarges to the watersheds’ problems,and an attempt to portray spatialdiversity throughout the Great Lakesbasin. Thus, there is no reason toconclude that the selected sites are notreflective of the basin, even thoughbenefits (and costs) tend to be highlysite-specific. In addition, the benefitsextend from the case study rivers intothe larger, open-water environment ofthe Great Lakes.The representativeness of the casestudy sites was assessed by comparingthe percentage of total benefitsestimated to accrue in the case studyareas to the percentage of basin-widecosts incurred by the case study sites.Benefits-related measures (such aspopulation, recreational angling days,and nonconsumptive recreation days)were used in place of total benefits forthis analysis because there is noestimate of benefits for the entire GreatLakes basin. The three case studiescombine to account for nearly 14percent of the total cost of the finalGuidance, nearly 17 percent of theloadings reductions, and from fourpercent to 10 percent of the benefitsproxies (i.e., basin-wide population,recreational angling, nonconsumptiverecreation, and commercial fisheryharvest). Thus, the three case studiesmay represent a reasonablyproportionate share of costs andbenefits.In addition to the case study analyses,a basin-wide risk assessment wasconducted for Great Lakes anglers. EPAcollected data and information on theconsumption of Great Lakes basin fishto estimate baseline risk levels andreductions in risks due toimplementation of the final Guidancefor two populations at risk: Great Lakessport anglers (including minority and
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low-income anglers) and NativeAmericans engaged in subsistencefishing in the basin. For sport anglers,EPA estimated that the projectedreduction in loadings from pointsources based on controls consistentwith the final Guidance would result ina reduction of annual excess lifetimecancer cases (potential cancer casesassuming a 70-year lifetime exposureperiod) of 2.2 to 4.1 for low-incomeminorities in lakeshore counties; 0.4 to0.8 for other minorities in lakeshorecounties; and 21.9 to 41.9 for all othersport anglers. For Native Americansubsistence anglers, EPA estimated thatreductions from point source loadingsattributable to the final Guidance wouldresult in a reduction of excess lifetimecancer cases of between 0.1 and 0.3using a low fish ingestion scenario and0.5 to 1.1 using a high fish ingestionscenario. Note that these estimates donot include the long-term benefits(including reduced cancer cases) thatwill result once the final Guidanceprovisions are fully implemented andthe minimum protection levels areattained in the ambient water.In total, using the most conservativeconsumption scenario for NativeAmericans, these reductions representbetween 0.35 and 0.67 excess cancercases per year, and potential basin-widebenefits of the final Guidance for thisone benefits category of between $0.7million and $6.7 million per year, basedon the estimated value of a statisticallife of between $2.0 million and $10.0million. Comparison to case studyresults, which were based on a morecomprehensive sample of facilitieswithin case study areas than waspossible for the entire basin, indicatesthese values likely underestimate thepotential risk reduction benefits of thefinal Guidance at the basin level. Forexample, if the average percentage loadreduction for PCBs for the three casestudies is used to reflect reductions inPCBs for the basin, the reduction inexcess cancer cases increases to betweenthree and six cases per year, andpotential benefits increase to between$6.6 and $60 million per year.The reduction in pollutant loadingsfor PCBs was likely understated in thebasin-wide analysis because the analysisdid not count pollutant load reductionbenefits when the current State-basedpermit limit and the final Guidance-based permit limit were both below thepollutant analytical method detectionlimit (MDL). Only three sample facilitiesin the population of 59 sample facilitiesused to project basin-wide costs andhuman health benefits had State-basedpermit limits for PCBs. Since the currentState-based permit limit and the final

Guidance-based permit limit werebelow the MDL in all three facilities,‘‘zero’’ reduction in PCB loadings for thebasin was estimated. This, of course, isan artifact of the methodology and thesize of the sample population selectedfor the analysis, and would not occur,as demonstrated in the case studyanalysis, if a larger sample populationhad been used.
VI. Regulatory Flexibility ActUnder the Regulatory Flexibility Act(RFA), EPA generally is required toconduct a final regulatory flexibilityanalysis (FRFA) describing the impactof the regulatory action on small entitiesas part of the final rulemaking.However, under section 605(b) of theRFA, if EPA certifies that the rule willnot have a significant economic impacton a substantial number of smallentities, EPA is not required to preparea FRFA.Implementation of the final Guidanceis dependent upon future promulgationof provisions consistent with it by Stateor Tribal agencies or, if necessary, EPA.Until actions are taken to promulgateand implement these provisions, orequally protective provisions consistentwith the final Guidance, there will be noeconomic effect of this rule on anyentities, large or small. For that reason,and pursuant to Section 605(b) of theRFA, EPA is certifying that this ruleitself will not have a significanteconomic impact on a substantialnumber of small entities.Although EPA is certifying that thisrule will not have a significanteconomic impact on a substantialnumber of small entities, and thereforeis not required to prepare a FRFA, it isnevertheless including for publicinformation in the RIA a discussion ofthe possible economic effects to smallentities that could result from State orTribal adoption of provisions consistentwith the final Guidance or subsequentEPA promulgation, if necessary. Asdiscussed above, small facilities areprojected to incur costs of onlyapproximately $500 per facility tocomply with subsequently promulgatedrequirements that are consistent withthe final Guidance. Accordingly, EPAbelieves there will be no significanteconomic impact on a substantialnumber of small entities as a result ofState or Tribal implementation of thefinal Guidance.
VII. Enhancing the IntergovernmentalPartnership Under Executive Order12875In compliance with Executive Order12875 (58 FR 58093, October 28, 1993),EPA has involved State, Tribal, and

local governments in the developmentof the final Guidance.As described in section II above, thecore elements of the final Guidancewere developed by the Great LakesStates, EPA, and other Federal agenciesin open dialogue with citizens, localgovernments, and industries in theGreat Lakes ecosystem over a five-yearperiod through the Initiative. TheInitiative process marks the first timethat EPA has developed a majorrulemaking effort in the water programthrough a regional public forum. TheInitiative process is described further inthe preamble to the proposed Guidance(58 FR 20820–23) and section II of thispreamble.In addition to the participation byState and local governments in theinitial development of the proposedGuidance and in the public commentprocess, several activities have beencarried out since the publication of theproposed Guidance. These include:(1) On April 26, 1994, EPA held apublic meeting to solicit additionalinformation from interested parties onthe proposed Guidance. As part ofEPA’s outreach efforts to State, Tribaland local governments, a specialinvitation was sent inviting electedofficials and other State, Tribal andlocal representatives to participate inthe public meeting. EPA specificallywelcomed Tribal and local officials andopened the floor to them to hear anddiscuss their specific concerns andviews on the final Guidance.(2) A series of meetings andteleconferences were held with GreatLakes States in early 1994 to discusstheir comments on several issues,including development of water qualitycriteria, State adoption requirements,WET, BAFs, additivity, complianceschedules, anti-backsliding, nonpointsources, and international concerns.(3) In October, 1994, EPA met witheach individual State in the Great Lakesbasin to discuss the nature, form, andscope of the proposed Guidance, andState concerns with implementation ofthe provisions under consideration. Thefollowing issues were discussed at eachof the meetings: intake credits,antidegradation and EEQ, wildlifecriteria, excluded pollutants (e.g.,ammonia and chlorine), elimination ofmixing zones, site-specificmodifications, fish consumption,appropriate degrees of flexibility forimplementation (e.g., guidance vs.regulation), and implementationprocedures.(4) In 1994 and 1995, EPA met withrepresentatives of the National WildlifeFederation to discuss EPA’s activities indeveloping the final Guidance in
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accordance with the terms of a consentdecree governing the schedule fordevelopment of the final Guidance.(5) In 1994, EPA also met with electedofficials and other representatives fromseveral local communities in the GreatLakes basin to discuss issues regardingthe economic impact of the proposedGuidance on local communities andPOTWs. Issues discussed include costimpacts associated with implementingwater quality criteria, methodologies,and implementation procedures; dealingwith pollution from nonpoint sources;public outreach to control pollutantssuch as mercury instead of costly end-of-pipe treatment; and applicability ofprovisions in the final Guidance to theNational water quality program.(6) EPA held an additional 18consultations with the regulatedcommunity throughout 1994. Suchmeetings allowed representatives ofdischargers to share additional data,which has been placed in the docket forthis rulemaking, and concerns about arange of issues, including cost concerns,that the dischargers expect to arise inimplementation of the final Guidance.(7) In 1994, EPA met with Staterepresentatives to conduct initialplanning for implementation of the GLIClearinghouse. All Great Lakes Statesagreed to participate in this effort,which will involve the sharing oftoxicological and other data to assist inthe development of additional waterquality criteria and values.The results of the above efforts haveassisted in the development of the finalGuidance through broad communicationwith a full range of interested parties,sharing of additional information, andincorporation of features to improve theimplementation of the final Guidance.EPA has estimated the total annualState government burden to implementthe final Guidance as approximately5,886 hours, resulting in a Stategovernment cost of $175,992 annually.Such burden and costs were estimatedbased upon the burden and costsassociated with developing waterquality criteria, review ofantidegradation policy demonstrations,review of approvable control strategiesand BCC monitoring data, and review ofvariance requests. The total annual localgovernment burden is estimated to be42,296 hours with an associated cost of$2,008,624. All of the burden and coststo local governments are associated withbeing a regulated entity as an operatorof a POTW.
VIII. Paperwork Reduction ActThe information collectionrequirements in this final Guidancehave been approved by OMB under the

Paperwork Reduction Act, 44 U.S.C.3501 et seq., and have been assignedOMB control number 2040–0180. EPAhas prepared an Information CollectionRequest (ICR) document (ICR No.1639.02). A copy of ICR 1639.02 may beobtained by writing to Ms. SandyFarmer, Information Policy Branch, EPA2136, Washington, D.C. 20460, or bycalling (202) 260–2740.The annual public reporting andrecord keeping burden for thisregulation is estimated to be 128,787hours for the affected 3,795 permittees,or an average of 34 hours. This includesthe total annual burden to localgovernments as POTW operators,estimated to be 45,296 hours. The totalannual burden to State governments isestimated to be 5,886 hours. Theseestimates include time for reviewinginstructions, searching existing datasources, gathering and maintaining thedata needed, and completing andreviewing the collection of information.Send comments regarding the burdenestimate or any other aspect of thiscollection of information, includingsuggestions for reducing this burden toChief, Information Policy Branch, MailCode 2136, U.S. EnvironmentalProtection Agency, 401 M St., S.W.,Washington, DC 20460; and to theOffice of Information and RegulatoryAffairs, Office of Management andBudget, Washington, DC 20503.In this rulemaking EPA is alsoamending the table of currentlyapproved ICR control numbers issuedby OMB for various regulations into 40CFR 9.1. This amendment updates thetable to accurately display thoseinformation requirements promulgatedunder the CWA. The affectedregulations are codified at 40 CFR parts122, 123, 131, and 132. EPA willcontinue to present OMB controlnumbers in a consolidated table format.The table will be codified in 40 CFRpart 9 of EPA’s regulations and in each40 CFR volume containing EPAregulations. The table lists the sectionnumbers with reporting andrecordkeeping requirements, and thecurrent OMB control numbers. Thisdisplay of the OMB control numbersand their subsequent codification in theCFR satisfies the requirements of thePaperwork Reduction Act (44 U.S.C.3501 et seq.) and OMB’s implementingregulations at 5 CFR part 1320.The ICR for this rulemaking waspreviously subject to public notice andcomment prior to OMB approval. As aresult, EPA finds that there is ‘‘goodcause’’ under section 553(b)(B) of theAdministrative Procedure Act (5 U.S.C.553(b)(B)) to amend this table withoutprior notice and comment. Due to the

technical nature of the table, furthernotice and comment would beunnecessary.
IX. Endangered Species ActPursuant to section 7(a)(2) of the ESA,EPA consulted with the FWSconcerning EPA’s publication of thefinal Guidance. EPA and the FWS havenow completed both informal andformal consultation conducted over atwo-year period.As a result of the consultation, as wellas an analysis of comments, EPAmodified several provisions of the finalGuidance. The procedure for site-specific modifications provides thatGreat Lakes States and Tribes mustmake site-specific modifications tocriteria and values where necessary toensure the resulting water quality doesnot cause jeopardy to listed or proposedspecies. Similarly, the antidegradationpolicy and implementation proceduresrestrict certain actions States and Tribesmay take to allow lowering of waterquality in high quality waters, or toadopt variances or mixing zones.Additionally, the regulatoryrequirements were modified to requireGreat Lakes States and Tribes to includein their part 132 submissions anyprovisions that EPA determines, basedon EPA’s authorities under the CWAand the results of consultation undersection 7 of the ESA, are necessary toensure that water quality is not likely tocause jeopardy to listed species. EPAand the FWS also agreed on how furtherconsultations will be conducted as thefinal Guidance is implemented. The twoagencies also agreed that EPA willundertake a review of water qualitystandards and implementation of thosestandards for ammonia and chlorine inthe Great Lakes basin as part of EPA’sresponsibilities under section 303(c) ofthe CWA.During the consultation, two issueswere identified that required formalconsultation, as defined in 40 CFR part402. These issues were: the absence oftoxicological data concerning effects ofcontaminants on three species offreshwater mussels in the Great Lakesbasin, and the adequacy of the wildlifecriteria methodology to protect threeendangered or threatened wildlifespecies in the basin. On February 21,1995, the FWS provided EPA with awritten Biological Opinion (Opinion) onthese issues. The Opinion is available inthe docket for this rulemaking. On bothissues, the FWS concluded that thewater quality resulting fromimplementation of the final Guidancewill not cause jeopardy to the listedspecies. To minimize the amount orextent of any incidental take that might
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occur, the FWS consulted closely withEPA to develop a coordinated approach.The final Opinion specified reasonableand prudent measures that the FWSconsiders necessary or appropriate tominimize such impact. EPA has agreedto implement the measures, and theFWS and EPA will continue to workcooperatively during theimplementation.
X. Judicial Review of Provisions NotAmendedIn some situations, EPA hasrenumbered or included other editorialchanges to regulations that have beenpromulgated in past rulemakings.Additionally, to provide for ease inreading changes to existing regulations,EPA has in some cases repeated entiresections, including portions notchanged. The promulgation of this finalrule, however, does not provide anotheropportunity to seek judicial review onthe substance of the existing regulations.
XI. Supporting DocumentsAll documents that are referenced inthis preamble are available forinspection and photocopying in thedocket for this rulemaking at theaddress listed at the beginning of thispreamble. A reasonable fee will becharged for photocopies.Selected documents supporting thefinal Guidance are also available forviewing by the public at locations listedbelow:Illinois: Illinois State Library, 300South 2nd Street, Springfield, IL 62701(217–785–5600)Indiana: Indiana Department ofEnvironmental Management, Office ofWater Management, 100 North SenateStreet, Indianapolis, IN 46204 (317–232–8671)Michigan: Library of Michigan,Government Documents Service, 717West Allegan, Lansing, MI 48909 (517–373–1300); Detroit Public Library,Sociology and Economics Department,5201 Woodward Avenue, Detroit, MI48902 (313–833–1440)Minnesota: Minnesota PollutionControl Agency, Library, 520 Lafayette,St. Paul, MN (612–296–7719)New York: U.S. EPA Region 2 Library,Room 402, 26 Federal Plaza, New York,NY 10278 (212–264–2881); U.S. EPAPublic Information Office, CarborundumCenter, Suite 530, 345 Third Street,Niagara Falls, NY 14303 (716–285–8842); New York State Department ofEnvironmental Conservation (NYSDEC),Room 310, 50 Wolf Road, Albany, NY12333 (518–457–7463); NYSDEC,Region 6, 7th Floor, State OfficeBuilding, 317 Washington Street,Watertown, NY 13602 (315–785–2513);

NYSDEC, Region 7, 615 Erie BoulevardWest, Syracuse, NY 13204 (315–426–7400); NYSDEC, Region 8, 6274 EastAvon-Lima Road, Avon, NY 14414(716–226–2466); NYSDEC, Region 9,270 Michigan Avenue, Buffalo, NY14203 (716–851–7070)Ohio: Ohio Environmental ProtectionAgency Library—Central District Office,1800 Watermark Road, Columbus, OH43215 (614–644–3024); U.S. EPAEastern District Office, 25809 CentralRidge Road, Westlake, OH 44145 (216–522–7260)Pennsylvania: PennsylvaniaDepartment of EnvironmentalResources, 230 Chestnut Street,Meadville, PA 16335 (814–332–6945);U.S. EPA Region 3 Library, 8th Floor,841 Chestnut Building, Philadelphia,PA 19107–4431 (215–597–7904)Wisconsin: Water Resources Center,University of Wisconsin-Madison, 2ndFloor, 1975 Willow Drive, Madison, WI(608–262–3069)EPA is also making a number ofdocuments available in electronicformat at no incremental cost to users ofthe Internet. These documents includethe contents of this Federal Registerdocument, the SID, many documentslisted below, and other supportingmaterials.The documents listed below are alsoavailable for a fee upon written requestor telephone call to the NationalTechnical Information Center (NTIS),U.S. Department of Commerce, 5285Port Royal Road, Springfield, VA 22161(telephone 800–553–6847 or 703–487–4650). Alternatively, copies may beobtained for a fee upon written requestor telephone call to the EducationalResources Information Center/Clearinghouse for Science, Mathematics,and Environmental Education (ERIC/CSMEE), 1200 Chambers Road, Room310, Columbus, OH 43212 (614–292–6717). When ordering, please includethe NTIS or ERIC/CSMEE accessionnumber.A. Final Water Quality Guidance forthe Great Lakes System: SupplementaryInformation Document (SID). NTISNumber: PB95187266. ERIC Number:D046.B. Great Lakes Water QualityInitiative Criteria Document for theProtection of Aquatic Life in AmbientWater. NTIS Number: PB95187282.ERIC Number: D048.C. Great Lakes Water QualityInitiative Technical Support Documentfor the Procedure to DetermineBioaccumulation Factors. NTIS Number:PB95187290. ERIC Number: D049.D. Great Lakes Water QualityInitiative Criteria Document for theProtection of Human Health. NTIS

Number: PB95187308. ERIC Number:D050.E. Great Lakes Water Quality InitiativeTechnical Support Document forHuman Health Criteria and Values.NTIS Number: PB95187316. ERICNumber: D051.F. Great Lakes Water Quality InitiativeCriteria Document for the Protection ofWildlife: DDT; Mercury; 2,3,7,8–TCDD;PCBs. NTIS Number: PB95187324. ERICNumber: D052.G. Great Lakes Water QualityInitiative Technical Support Documentfor Wildlife Criteria. NTIS Number:PB95187332. ERIC Number: D053.H. Assessment of Compliance CostsResulting from Implementation of theFinal Great Lakes Water QualityGuidance. NTIS Number: PB95187340.ERIC Number: D054.I. Regulatory Impact Analysis of theFinal Great Lakes Water QualityGuidance. NTIS Number: PB95187357.ERIC Number: D055.
List of Subjects
40 CFR Part 9

Reporting and recordkeepingrequirements.
40 CFR Part 122

Administrative practice andprocedure, Confidential businessinformation, Great Lakes, Hazardoussubstances, Reporting andrecordkeeping requirements, Waterpollution control.
40 CFR Part 123

Administrative practice andprocedure, Confidential businessinformation, Great Lakes, Hazardoussubstances, Indians-lands,Intergovernmental relations, Penalties,Reporting and recordkeepingrequirements, Water pollution control.
40 CFR Part 131

Great Lakes, Reporting andrecordkeeping requirements, Waterpollution control.
40 CFR Part 132

Administrative practice andprocedure, Great Lakes, Indians-lands,Intergovernmental relations, Reportingand recordkeeping requirements, Waterpollution control.
Dated: March 13, 1995.Carol M. Browner,Administrator.
For the reasons set out in thepreamble, title 40, chapter I, parts 9,122, 123, and 131 are amended, and part132 is added as follows:
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PART 9—OMB APPROVALS UNDER
THE PAPERWORK REDUCTION ACT

1. The authority citation for part 9continues to read as follows:
Authority: 7 U.S.C. 135 et seq., 136–136y;15 U.S.C. 2001, 2003, 2005, 2006, 2601–2671;21 U.S.C. 331j, 346a, 348; 31 U.S.C. 9701; 33U.S.C. 1251 et seq., 1311, 1313d, 1314, 1318,1321, 1326, 1330, 1342, 1344, 1345 (d) and(e), 1361; E.O. 11735, 38 FR 21243, 3 CFR,1971–1975 Comp. p. 973; 42 U.S.C. 241,242b, 243, 246, 300f, 300g, 300g–1, 300g–2,300g–3, 300g–4, 300g–5, 300g–6, 300j–1,300j–2, 300j–3, 300j–4, 300j–9, 1857 et seq.,6901–6992k, 7401–7671q, 7542, 9601–9657,11023, 11048.
2. Section 9.1 is amended as follows:a. By adding in numerical order theentry ‘‘122.44(r)’’ under the heading‘‘EPA Administered Permit Programs:The National Pollutant DischargeElimination System’’.b. By revising the entries under theheading ‘‘State Permit Requirements’’;c. By adding in numerical order theentries ‘‘131.1’’ and ‘‘131.5’’ and byrevising the entries ‘‘131.20’’, ‘‘131.21’’and ‘‘131.22’’ under the heading ‘‘WaterQuality Standards Regulations’’; andd. By adding in numerical order anew heading and new entries for ‘‘WaterQuality Guidance for the Great LakesSystem’’ to read as follows:

§ 9.1 OMB approvals under the Paperwork
Reduction Act.* * * * *

40 CFR citation OMB controlNo.
EPA Administered Permit Programs: TheNational Pollutant Discharge EliminationSystem

* * * * *122.44(r) ................................. 2040–0180* * * * *State Permit Requirements123.21–123.24 ........................ 2040–0057,2040–0170123.25 ..................................... 2040–0004,2040–0110,2040–0170,2040–0180123.26–123.29 ........................ 2040–0057,2040–0170123.43 ..................................... 2040–0057,2040–0170123.44 ..................................... 2040–0057,2040–0170,2040–0180123.45 ..................................... 2040–0057,2040–0170123.62 ..................................... 2040–0057,2040–0170,2040–0180123.63 ..................................... 2040–0057,2040–0170,2040–0180123.64 ..................................... 2040–0057,2040–0170

40 CFR citation OMB controlNo.
Water Quality Standards Regulation131.1 ....................................... 2040–0180131.5 ....................................... 2040–0180

* * * * *131.20 ..................................... 2040–0049131.21 ..................................... 2040–0049,2040–0180131.22 ..................................... 2040–0049
* * * * *Water Quality Guidance for the Great LakesSystem132.1 ....................................... 2040–0180132.2 ....................................... 2040–0180132.3 ....................................... 2040–0180132.4 ....................................... 2040–0180132.5 ....................................... 2040–0180Appendix A ........................... 2040–0180Appendix B ............................ 2040–0180Appendix C ............................ 2040–0180Appendix D ............................ 2040–0180Appendix E ............................ 2040–0180Appendix F ............................ 2040–0180

* * * * *
PART 122—EPA ADMINISTERED
PERMIT PROGRAMS: THE NATIONAL
POLLUTANT DISCHARGE
ELIMINATION SYSTEM

3. The authority citation for part 122continues to read as follows:
Authority: The Clean Water Act, 33 U.S.C.1251 et seq.4. Section 122.44 is amended byadding a new paragraph (r) to read asfollows:

§ 122.44 Establishing limitations,
standards, and other permit conditions
(applicable to State NPDES programs, see
§ 123.25).* * * * *(r) Great Lakes. When a permit isissued to a facility that discharges intothe Great Lakes System (as defined in 40CFR 132.2), conditions promulgated bythe State, Tribe, or EPA pursuant to 40CFR part 132.
PART 123—STATE PROGRAM
REQUIREMENTS

5. The authority citation for part 123continues to read as follows:
Authority: Clean Water Act, 33 U.S.C. 1251et seq.6. Section 123.25 is amended byremoving ‘‘and’’ at the end of paragraph(a)(36), removing the period at the endof paragraph (a)(37) and adding ‘‘; and’’in its place, and adding a new paragraph(a)(38) to read as follows:

§ 123.25 Requirements for permitting.(a) * * *(38) For a Great Lakes State or Tribe(as defined in 40 CFR 132.2), 40 CFR

part 132 (NPDES permittingimplementation procedures only).* * * * *7. Section 123.44 is amended byadding a new paragraph (c)(9) to read asfollows:
§ 123.44 EPA review of and objections to
State permits.* * * * *(c) * * *(9) For a permit issued by a GreatLakes State or Tribe (as defined in 40CFR 132.2), the permit does not satisfythe conditions promulgated by the State,Tribe, or EPA pursuant to 40 CFR part132.* * * * *8. Section 123.62 is amended byadding a new paragraph (f) to read asfollows:
§ 123.62 Procedures for revision of State
programs.* * * * *(f) Revision of a State program by aGreat Lakes State or Tribe (as defined in40 CFR 132.2) to conform to section 118of the CWA and 40 CFR part 132 shallbe accomplished pursuant to 40 CFRpart 132.9. Section 123.63 is amended byadding a new paragraph (a)(6) andadding and reserving paragraph (b) toread as follows:
§ 123.63 Criteria for withdrawal of State
programs.(a) * * *(6) Where a Great Lakes State or Tribe(as defined in 40 CFR 132.2) fails toadequately incorporate the NPDESpermitting implementation procedurespromulgated by the State, Tribe, or EPApursuant to 40 CFR part 132 intoindividual permits.(b) [Reserved]
PART 131—WATER QUALITY
STANDARDS

10. The authority citation for part 131continues to read as follows:
Authority: 33 U.S.C. 1251 et seq.
11. Section 131.1 is revised to read asfollows:

§ 131.1 Scope.This part describes the requirementsand procedures for developing,reviewing, revising, and approvingwater quality standards by the States asauthorized by section 303(c) of theClean Water Act. Additional specificprocedures for developing, reviewing,revising, and approving water qualitystandards for Great Lakes States or GreatLakes Tribes (as defined in 40 CFR132.2) to conform to section 118 of the
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Clean Water Act and 40 CFR part 132,are provided in 40 CFR part 132.12. Section 131.5 is amended byrevising paragraph (a)(5), byredesignating paragraph (b) as paragraph(c), and by adding a new paragraph (b)to read as follows:
§ 131.5 EPA Authority.

(a) * * *(5) Whether the State submissionmeets the requirements included in§ 131.6 of this part and, for Great LakesStates or Great Lakes Tribes (as definedin 40 CFR 132.2) to conform to section118 of the Act, the requirements of 40CFR part 132.(b) If EPA determines that the State’sor Tribe’s water quality standards areconsistent with the factors listed inparagraphs (a)(1) through (a)(5) of thissection, EPA approves the standards.EPA must disapprove the State’s orTribe’s water quality standards andpromulgate Federal standards undersection 303(c)(4), and for Great LakesStates or Great Lakes Tribes undersection 118(c)(2)(C) of the Act, if Stateor Tribal adopted standards are notconsistent with the factors listed inparagraphs (a)(1) through (a)(5) of thissection. EPA may also promulgate a newor revised standard when necessary tomeet the requirements of the Act.* * * * *13. Section 131.21 is amended byrevising paragraph (b) to read as follows:
§ 131.21 EPA review and approval of water
quality standards.* * * * *(b) The Regional Administrator’sapproval or disapproval of a State waterquality standard shall be based on therequirements of the Act as described in§§ 131.5 and 131.6, and, with respect toGreat Lakes States or Tribes (as definedin 40 CFR 132.2), 40 CFR part 132.* * * * *14. Part 132 is added as follows:
PART 132—WATER QUALITY
GUIDANCE FOR THE GREAT LAKES
SYSTEM

Sec.132.1 Scope, purpose, and availability ofdocuments.132.2 Definitions.132.3 Adoption of criteria.132.4 State adoption and application ofmethodologies, policies and procedures.132.5 Procedures for adoption and EPAreview.132.6 Application of part 132 requirementsin Great Lakes States and Tribes.[Reserved]

Tables to Part 132Appendix A to Part 132—Great Lakes WaterQuality Initiative Methodologies forDevelopment of Aquatic Life Criteria andValuesAppendix B to Part 132—Great Lakes WaterQuality Initiative Methodology forDevelopment of Bioaccumulation FactorsAppendix C to Part 132—Great Lakes WaterQuality Initiative Methodology forDevelopment of Human Health Criteriaand ValuesAppendix D to Part 132—Great Lakes WaterQuality Initiative Methodology for theDevelopment of Wildlife CriteriaAppendix E to Part 132—Great Lakes WaterQuality Initiative Antidegradation PolicyAppendix F to Part 132—Great Lakes WaterQuality Initiative ImplementationProceduresAuthority: 33 U.S.C. 1251 et seq.
§ 132.1 Scope, purpose, and availability of
documents.(a) This part constitutes the WaterQuality Guidance for the Great LakesSystem (Guidance) required by section118(c)(2) of the Clean Water Act (33U.S.C. 1251 et seq.) as amended by theGreat Lakes Critical Programs Act of1990 (Pub. L. 101–596, 104 Stat. 3000 etseq.). The Guidance in this partidentifies minimum water qualitystandards, antidegradation policies, andimplementation procedures for theGreat Lakes System to protect humanhealth, aquatic life, and wildlife.(b) The U.S. Environmental ProtectionAgency, Great Lakes States, and GreatLakes Tribes will use the Guidance inthis part to evaluate the water qualityprograms of the States and Tribes toassure that they are protective of waterquality. State and Tribal programs donot need to be identical to the Guidancein this part, but must contain provisionsthat are consistent with (as protectiveas) the Guidance in this part. Thescientific, policy and legal basis forEPA’s development of each section ofthe final Guidance in this part is setforth in the preamble, SupplementaryInformation Document, TechnicalSupport Documents, and othersupporting documents in the publicdocket. EPA will follow the guidance setout in these documents in reviewing theState and Tribal water quality programsin the Great Lakes for consistency withthis part.(c) The Great Lakes States and Tribesmust adopt provisions consistent withthe Guidance in this part applicable towaters in the Great Lakes System or besubject to EPA promulgation of its termspursuant to this part.(d) EPA understands that the scienceof risk assessment is rapidly improving.Therefore, to ensure that the scientificbasis for the methodologies inappendices A through D are always

current and peer reviewed, EPA willreview the methodologies and revisethem, as appropriate, every 3 years.(e) Certain documents referenced inthe appendixes to this part with adesignation of NTIS and/or ERIC areavailable for a fee upon request to theNational Technical Information Center(NTIS), U.S. Department of Commerce,5285 Port Royal Road, Springfield, VA22161. Alternatively, copies may beobtained for a fee upon request to theEducational Resources InformationCenter/Clearinghouse for Science,Mathematics, and EnvironmentalEducation (ERIC/CSMEE), 1200Chambers Road, Room 310, Columbus,Ohio 43212. When ordering, pleaseinclude the NTIS or ERIC/CSMEEaccession number.
§ 132.2 Definitions.The following definitions apply inthis part. Terms not defined in thissection have the meaning given by theClean Water Act and EPA implementingregulations.Acute-chronic ratio (ACR) is astandard measure of the acute toxicity ofa material divided by an appropriatemeasure of the chronic toxicity of thesame material under comparableconditions.Acute toxicity is concurrent anddelayed adverse effect(s) that resultsfrom an acute exposure and occurswithin any short observation periodwhich begins when the exposure begins,may extend beyond the exposureperiod, and usually does not constitutea substantial portion of the life span ofthe organism.Adverse effect is any deleterious effectto organisms due to exposure to asubstance. This includes effects whichare or may become debilitating, harmfulor toxic to the normal functions of theorganism, but does not include non-harmful effects such as tissuediscoloration alone or the induction ofenzymes involved in the metabolism ofthe substance.Bioaccumulation is the netaccumulation of a substance by anorganism as a result of uptake from allenvironmental sources.Bioaccumulation factor (BAF) is theratio (in L/kg) of a substance’sconcentration in tissue of an aquaticorganism to its concentration in theambient water, in situations where boththe organism and its food are exposedand the ratio does not changesubstantially over time.Bioaccumulative chemical of concern(BCC) is any chemical that has thepotential to cause adverse effects which,upon entering the surface waters, byitself or as its toxic transformation
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product, accumulates in aquaticorganisms by a human healthbioaccumulation factor greater than1000, after considering metabolism andother physicochemical properties thatmight enhance or inhibitbioaccumulation, in accordance withthe methodology in appendix B of thispart. Chemicals with half-lives of lessthan eight weeks in the water column,sediment, and biota are not BCCs. Theminimum BAF information needed todefine an organic chemical as a BCC iseither a field-measured BAF or a BAFderived using the BSAF methodology.The minimum BAF information neededto define an inorganic chemical,including an organometal, as a BCC iseither a field-measured BAF or alaboratory-measured BCF. BCCsinclude, but are not limited to, thepollutants identified as BCCs in sectionA of Table 6 of this part.Bioconcentration is the netaccumulation of a substance by anaquatic organism as a result of uptakedirectly from the ambient water throughgill membranes or other external bodysurfaces.Bioconcentration factor (BCF) is theratio (in L/kg) of a substance’sconcentration in tissue of an aquaticorganism to its concentration in theambient water, in situations where theorganism is exposed through the wateronly and the ratio does not changesubstantially over time.Biota-sediment accumulation factor(BSAF) is the ratio (in kg of organiccarbon/kg of lipid) of a substance’slipid-normalized concentration in tissueof an aquatic organism to its organiccarbon-normalized concentration insurface sediment, in situations wherethe ratio does not change substantiallyover time, both the organism and itsfood are exposed, and the surfacesediment is representative of averagesurface sediment in the vicinity of theorganism.Carcinogen is a substance whichcauses an increased incidence of benignor malignant neoplasms, or substantiallydecreases the time to developneoplasms, in animals or humans. Theclassification of carcinogens isdiscussed in section II.A of appendix Cto part 132.Chronic toxicity is concurrent anddelayed adverse effect(s) that occursonly as a result of a chronic exposure.Connecting channels of the GreatLakes are the Saint Mary’s River, SaintClair River, Detroit River, Niagara River,and Saint Lawrence River to theCanadian Border.Criterion continuous concentration(CCC) is an estimate of the highestconcentration of a material in the water

column to which an aquatic communitycan be exposed indefinitely withoutresulting in an unacceptable effect.Criterion maximum concentration(CMC) is an estimate of the highestconcentration of a material in the watercolumn to which an aquatic communitycan be exposed briefly without resultingin an unacceptable effect.EC50 is a statistically or graphicallyestimated concentration that is expectedto cause one or more specified effects in50 percent of a group of organismsunder specified conditions.Endangered or threatened species arethose species that are listed asendangered or threatened under section4 of the Endangered Species Act.Existing Great Lakes discharger is anybuilding, structure, facility, orinstallation from which there is or maybe a ‘‘discharge of pollutants’’ (asdefined in 40 CFR 122.2) to the GreatLakes System, that is not a new GreatLakes discharger.Federal Indian reservation, Indianreservation, or reservation means allland within the limits of any Indianreservation under the jurisdiction of theUnited States Government,notwithstanding the issuance of anypatent, and including rights-of-wayrunning through the reservation.Final acute value (FAV) is (a) acalculated estimate of the concentrationof a test material such that 95 percentof the genera (with which acceptableacute toxicity tests have been conductedon the material) have higher GMAVs, or(b) the SMAV of an important and/orcritical species, if the SMAV is lowerthan the calculated estimate.Final chronic value (FCV) is (a) acalculated estimate of the concentrationof a test material such that 95 percentof the genera (with which acceptablechronic toxicity tests have beenconducted on the material) have higherGMCVs, (b) the quotient of an FAVdivided by an appropriate acute-chronicratio, or (c) the SMCV of an importantand/or critical species, if the SMCV islower than the calculated estimate orthe quotient, whichever is applicable.Final plant value (FPV) is the lowestplant value that was obtained with animportant aquatic plant species in anacceptable toxicity test for which theconcentrations of the test material weremeasured and the adverse effect wasbiologically important.Genus mean acute value (GMAV) isthe geometric mean of the SMAVs forthe genus.Genus mean chronic value (GMCV) isthe geometric mean of the SMCVs forthe genus.Great Lakes means Lake Ontario, LakeErie, Lake Huron (including Lake St.

Clair), Lake Michigan, and LakeSuperior; and the connecting channels(Saint Mary’s River, Saint Clair River,Detroit River, Niagara River, and SaintLawrence River to the Canadian Border).Great Lakes States and Great LakesTribes, or Great Lakes States and Tribesmeans the States of Illinois, Indiana,Michigan, Minnesota, New York, Ohio,Pennsylvania, and Wisconsin, and anyIndian Tribe as defined in this partwhich is located in whole or in partwithin the drainage basin of the GreatLakes, and for which EPA has approvedwater quality standards under section303 of the Clean Water Act or whichEPA has authorized to administer anNPDES program under section 402 ofthe Clean Water Act.Great Lakes System means all thestreams, rivers, lakes and other bodies ofwater within the drainage basin of theGreat Lakes within the United States.Human cancer criterion (HCC) is aHuman Cancer Value (HCV) for apollutant that meets the minimum datarequirements for Tier I specified inappendix C of this part.Human cancer value (HCV) is themaximum ambient water concentrationof a substance at which a lifetime ofexposure from either: drinking thewater, consuming fish from the water,and water-related recreation activities;or consuming fish from the water, andwater-related recreation activities, willrepresent a plausible upper-bound riskof contracting cancer of one in 100,000using the exposure assumptionsspecified in the Methodologies for theDevelopment of Human Health Criteriaand Values in appendix C of this part.Human noncancer criterion (HNC) isa Human Noncancer Value (HNV) for apollutant that meets the minimum datarequirements for Tier I specified inappendix C of this part.Human noncancer value (HNV) is themaximum ambient water concentrationof a substance at which adversenoncancer effects are not likely to occurin the human population from lifetimeexposure via either: drinking the water,consuming fish from the water, andwater-related recreation activities; orconsuming fish from the water, andwater-related recreation activities usingthe Methodologies for the Developmentof Human Health Criteria and Values inappendix C of this part.Indian Tribe or Tribe means anyIndian Tribe, band, group, orcommunity recognized by the Secretaryof the Interior and exercisinggovernmental authority over a FederalIndian reservation.LC50 is a statistically or graphicallyestimated concentration that is expected
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to be lethal to 50 percent of a group oforganisms under specified conditions.Load allocation (LA) is the portion ofa receiving water’s loading capacity thatis attributed either to one of its existingor future nonpoint sources or to naturalbackground sources, as more fullydefined at 40 CFR 130.2(g). Nonpointsources include: in-place contaminants,direct wet and dry deposition,groundwater inflow, and overlandrunoff.Loading capacity is the greatestamount of loading that a water canreceive without violating water qualitystandards.Lowest observed adverse effect level(LOAEL) is the lowest tested dose orconcentration of a substance whichresulted in an observed adverse effect inexposed test organisms when all higherdoses or concentrations resulted in thesame or more severe effects.Method detection level is theminimum concentration of an analyte(substance) that can be measured andreported with a 99 percent confidencethat the analyte concentration is greaterthan zero as determined by theprocedure set forth in appendix B of 40CFR part 136.Minimum Level (ML) is theconcentration at which the entireanalytical system must give arecognizable signal and acceptablecalibration point. The ML is theconcentration in a sample that isequivalent to the concentration of thelowest calibration standard analyzed bya specific analytical procedure,assuming that all the method-specifiedsample weights, volumes andprocessing steps have been followed.New Great Lakes discharger is anybuilding, structure, facility, orinstallation from which there is or maybe a ‘‘discharge of pollutants’’ (asdefined in 40 CFR 122.2) to the GreatLakes System, the construction of whichcommenced after March 23, 1997.No observed adverse effect level(NOAEL) is the highest tested dose orconcentration of a substance whichresulted in no observed adverse effect inexposed test organisms where higherdoses or concentrations resulted in anadverse effect.No observed effect concentration(NOEC) is the highest concentration oftoxicant to which organisms areexposed in a full life-cycle or partiallife-cycle (short-term) test, that causesno observable adverse effects on the testorganisms (i.e., the highestconcentration of toxicant in which thevalues for the observed responses arenot statistically significantly differentfrom the controls).

Open waters of the Great Lakes(OWGLs) means all of the waters withinLake Erie, Lake Huron (including LakeSt. Clair), Lake Michigan, Lake Ontario,and Lake Superior lakeward from a linedrawn across the mouth of tributaries tothe Lakes, including all waters enclosedby constructed breakwaters, but notincluding the connecting channels.Quantification level is a measurementof the concentration of a contaminantobtained by using a specified laboratoryprocedure calibrated at a specifiedconcentration above the methoddetection level. It is considered thelowest concentration at which aparticular contaminant can bequantitatively measured using aspecified laboratory procedure formonitoring of the contaminant.Quantitative structure activityrelationship (QSAR) or structure activityrelationship (SAR) is a mathematicalrelationship between a property(activity) of a chemical and a number ofdescriptors of the chemical. Thesedescriptors are chemical or physicalcharacteristics obtained experimentallyor predicted from the structure of thechemical.Risk associated dose (RAD) is a doseof a known or presumed carcinogenicsubstance in (mg/kg)/day which, over alifetime of exposure, is estimated to beassociated with a plausible upper boundincremental cancer risk equal to one in100,000.Species mean acute value (SMAV) isthe geometric mean of the results of allacceptable flow-through acute toxicitytests (for which the concentrations ofthe test material were measured) withthe most sensitive tested life stage of thespecies. For a species for which no suchresult is available for the most sensitivetested life stage, the SMAV is thegeometric mean of the results of allacceptable acute toxicity tests with themost sensitive tested life stage.Species mean chronic value (SMCV)is the geometric mean of the results ofall acceptable life-cycle and partial life-cycle toxicity tests with the species; fora species of fish for which no suchresult is available, the SMCV is thegeometric mean of all acceptable earlylife-stage tests.Stream design flow is the stream flowthat represents critical conditions,upstream from the source, for protectionof aquatic life, human health, orwildlife.Threshold effect is an effect of asubstance for which there is atheoretical or empirically establisheddose or concentration below which theeffect does not occur.Tier I criteria are numeric valuesderived by use of the Tier I

methodologies in appendixes A, C andD of this part, the methodology inappendix B of this part, and theprocedures in appendix F of this part,that either have been adopted asnumeric criteria into a water qualitystandard or are used to implementnarrative water quality criteria.Tier II values are numeric valuesderived by use of the Tier IImethodologies in appendixes A and C ofthis part, the methodology in appendixB of this part, and the procedures inappendix F of this part, that are used toimplement narrative water qualitycriteria.Total maximum daily load (TMDL) isthe sum of the individual wasteloadallocations for point sources and loadallocations for nonpoint sources andnatural background, as more fullydefined at 40 CFR 130.2(i). A TMDL setsand allocates the maximum amount ofa pollutant that may be introduced intoa water body and still assure attainmentand maintenance of water qualitystandards.Tributaries of the Great Lakes Systemmeans all waters of the Great LakesSystem that are not open waters of theGreat Lakes, or connecting channels.Uncertainty factor (UF) is one ofseveral numeric factors used inoperationally deriving criteria fromexperimental data to account for thequality or quantity of the available data.Uptake is acquisition of a substancefrom the environment by an organism asa result of any active or passive process.Wasteload allocation (WLA) is theportion of a receiving water’s loadingcapacity that is allocated to one of itsexisting or future point sources ofpollution, as more fully defined at 40CFR 130.2(h). In the absence of a TMDLapproved by EPA pursuant to 40 CFR130.7 or an assessment and remediationplan developed and approved inaccordance with procedure 3.A ofappendix F of this part, a WLA is theallocation for an individual pointsource, that ensures that the level ofwater quality to be achieved by thepoint source is derived from andcomplies with all applicable waterquality standards.Wet weather point source means anydiscernible, confined and discreteconveyance from which pollutants are,or may be, discharged as the result of awet weather event. Discharges from wetweather point sources shall includeonly: discharges of storm water from amunicipal separate storm sewer asdefined at 40 CFR 122.26(b)(8); stormwater discharge associated withindustrial activity as defined at 40 CFR122.26(b)(14); discharges of storm waterand sanitary wastewaters (domestic,
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commercial, and industrial) from acombined sewer overflow; or any otherstormwater discharge for which a permitis required under section 402(p) of theClean Water Act. A storm waterdischarge associated with industrialactivity which is mixed with processwastewater shall not be considered awet weather point source.
§ 132.3 Adoption of criteria.The Great Lakes States and Tribesshall adopt numeric water qualitycriteria for the purposes of section303(c) of the Clean Water Act applicableto waters of the Great Lakes System inaccordance with § 132.4(d) that areconsistent with:(a) The acute water quality criteria forprotection of aquatic life in Table 1 ofthis part, or a site-specific modificationthereof in accordance with procedure 1of appendix F of this part;(b) The chronic water quality criteriafor protection of aquatic life in Table 2of this part, or a site-specificmodification thereof in accordance withprocedure 1 of appendix F of this part;(c) The water quality criteria forprotection of human health in Table 3of this part, or a site-specificmodification thereof in accordance withprocedure 1 of appendix F of this part;and(d) The water quality criteria forprotection of wildlife in Table 4 of thispart, or a site-specific modificationthereof in accordance with procedure 1of appendix F of this part.
§ 132.4 State adoption and application of
methodologies, policies and procedures.(a) The Great Lakes States and Tribesshall adopt requirements applicable towaters of the Great Lakes System for thepurposes of sections 118, 301, 303, and402 of the Clean Water Act that areconsistent with:(1) The definitions in § 132.2;(2) The Methodologies forDevelopment of Aquatic Life Criteriaand Values in appendix A of this part;(3) The Methodology for Developmentof Bioaccumulation Factors in appendixB of this part;(4) The Methodologies forDevelopment of Human Health Criteriaand Values in appendix C of this part;(5) The Methodology for Developmentof Wildlife Criteria in appendix D of thispart;(6) The Antidegradation Policy inappendix E of this part; and(7) The Implementation Procedures inappendix F of this part.(b) Except as provided in paragraphs(g), (h), and (i) of this section, the GreatLakes States and Tribes shall usemethodologies consistent with the

methodologies designated as Tier Imethodologies in appendixes A, C, andD of this part, the methodology inappendix B of this part, and theprocedures in appendix F of this partwhen adopting or revising numericwater quality criteria for the purposes ofsection 303(c) of the Clean Water Act forthe Great Lakes System.(c) Except as provided in paragraphs(g), (h), and (i) of this section, the GreatLakes States and Tribes shall usemethodologies and proceduresconsistent with the methodologiesdesignated as Tier I methodologies inappendixes A, C, and D of this part, theTier II methodologies in appendixes Aand C of this part, the methodology inappendix B of this part, and theprocedures in appendix F of this part todevelop numeric criteria and valueswhen implementing narrative waterquality criteria adopted for purposes ofsection 303(c) of the Clean Water Act.(d) The water quality criteria andvalues adopted or developed pursuantto paragraphs (a) through (c) of thissection shall apply as follows:(1) The acute water quality criteriaand values for the protection of aquaticlife, or site-specific modificationsthereof, shall apply to all waters of theGreat Lakes System.(2) The chronic water quality criteriaand values for the protection of aquaticlife, or site-specific modificationsthereof, shall apply to all waters of theGreat Lakes System.(3) The water quality criteria andvalues for protection of human health,or site-specific modifications thereof,shall apply as follows:(i) Criteria and values derived asHCV-Drinking and HNV-Drinking shallapply to the Open Waters of the GreatLakes, all connecting channels of theGreat Lakes, and all other waters of theGreat Lakes System that have beendesignated as public water supplies byany State or Tribe in accordance with 40CFR 131.10.(ii) Criteria and values derived asHCV-Nondrinking and HNV-Nondrinking shall apply to all waters ofthe Great Lakes System other than thosein paragraph (d)(3)(i) of this section.(4) Criteria for protection of wildlife,or site-specific modifications thereof,shall apply to all waters of the GreatLakes System.(e) The Great Lakes States and Tribesshall apply implementation proceduresconsistent with the procedures inappendix F of this part for all applicablepurposes under the Clean Water Act,including developing total maximumdaily loads for the purposes of section303(d) and water quality-based effluentlimits for the purposes of section 402, in

establishing controls on the discharge ofany pollutant to the Great Lakes Systemby any point source with the followingexceptions:(1) The Great Lakes States and Tribesare not required to apply theseimplementation procedures inestablishing controls on the discharge ofany pollutant by a wet weather pointsource. Any adopted implementationprocedures shall conform with allapplicable Federal, State and Tribalrequirements.(2) The Great Lakes States and Tribesmay, but are not required to, applyprocedures consistent with procedures1, 2, 3, 4, 5, 7, 8, and 9 of appendix Fof this part in establishing controls onthe discharge of any pollutant set forthin Table 5 of this part. Any proceduresapplied in lieu of these implementationprocedures shall conform with allapplicable Federal, State, and Tribalrequirements.(f) The Great Lakes States and Tribesshall apply an antidegradation policyconsistent with the policy in appendixE for all applicable purposes under theClean Water Act, including 40 CFR131.12.(g) For pollutants listed in Table 5 ofthis part, the Great Lakes States andTribes shall:(1) Apply any methodologies andprocedures acceptable under 40 CFRpart 131 when developing water qualitycriteria or implementing narrativecriteria; and(2) Apply the implementationprocedures in appendix F of this part oralternative procedures consistent withall applicable Federal, State, and Triballaws.(h) For any pollutant other than thosein Table 5 of this part for which theState or Tribe demonstrates that amethodology or procedure in this part isnot scientifically defensible, the GreatLakes States and Tribes shall:(1) Apply an alternative methodologyor procedure acceptable under 40 CFRpart 131 when developing water qualitycriteria; or(2) Apply an alternativeimplementation procedure that isconsistent with all applicable Federal,State, and Tribal laws.(i) Nothing in this part shall prohibitthe Great Lakes States and Tribes fromadopting numeric water quality criteria,narrative criteria, or water qualityvalues that are more stringent thancriteria or values specified in § 132.3 orthat would be derived from applicationof the methodologies set forth inappendixes A, B, C, and D of this part,or to adopt antidegradation standardsand implementation procedures more
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stringent than those set forth inappendixes E and F of this part.
§ 132.5 Procedures for adoption and EPA
review.(a) Except as provided in paragraph(c) of this section, the Great Lakes Statesand Tribes shall adopt and submit forEPA review and approval the criteria,methodologies, policies, and proceduresdeveloped pursuant to this part no laterthan September 23, 1996.(b) The following elements must beincluded in each submission to EPA forreview:(1) The criteria, methodologies,policies, and procedures developedpursuant to this part;(2) Certification by the AttorneyGeneral or other appropriate legalauthority pursuant to 40 CFR 123.62and 40 CFR 131.6(e) as appropriate;(3) All other information required forsubmission of National PollutantDischarge Elimination System (NPDES)program modifications under 40 CFR123.62; and(4) General information which willaid EPA in determining whether thecriteria, methodologies, policies andprocedures are consistent with therequirements of the Clean Water Actand this part, as well as information ongeneral policies which may affect theirapplication and implementation.(c) The Regional Administrator mayextend the deadline for the submissionrequired in paragraph (a) of this sectionif the Regional Administrator believesthat the submission will be consistentwith the requirements of this part andcan be reviewed and approved pursuantto this section no later than March 23,1997.(d) If a Great Lakes State or Tribemakes no submission pursuant to thispart to EPA for review, the requirementsof this part shall apply to discharges towaters of the Great Lakes Systemlocated within the State or FederalIndian reservation upon EPA’spublication of a final rule indicating theeffective date of the part 132requirements in the identifiedjurisdictions.(e) If a Great Lakes State or Tribesubmits criteria, methodologies,policies, and procedures pursuant tothis part to EPA for review that containsubstantial modifications of the State orTribal NPDES program, EPA shall issuepublic notice and provide a minimum of30 days for public comment on suchmodifications. The public notice shallconform with the requirements of 40CFR 123.62.(f) After review of State or Tribalsubmissions under this section, andfollowing the public comment period in

subparagraph (e) of this section, if any,EPA shall either:(1) Publish notice of approval of thesubmission in the Federal Registerwithin 90 days of such submission; or(2) Notify the State or Tribe within 90days of such submission that EPA hasdetermined that all or part of thesubmission is inconsistent with therequirements of the Clean Water Act orthis part and identify any necessarychanges to obtain EPA approval. If theState or Tribe fails to adopt suchchanges within 90 days after thenotification, EPA shall publish a noticein the Federal Register identifying theapproved and disapproved elements ofthe submission and a final rule in theFederal Register identifying theprovisions of part 132 that shall applyto discharges within the State or FederalIndian reservation.(g) EPA’s approval or disapproval ofa State or Tribal submission shall bebased on the requirements of this partand of the Clean Water Act. EPA’sdetermination whether the criteria,methodologies, policies, and proceduresin a State or Tribal submission areconsistent with the requirements of thispart will be based on whether:(1) For pollutants listed in Tables 1,2, 3, and 4 of this part. The Great LakesState or Tribe has adopted numericwater quality criteria as protective aseach of the numeric criteria in Tables 1,2, 3, and 4 of this part, taking intoaccount any site-specific criteriamodifications in accordance withprocedure 1 of appendix F of this part;(2) For pollutants other than thoselisted in Tables 1, 2, 3, 4, and 5 of thispart. The Great Lakes State or Tribedemonstrates that either:(i) It has adopted numeric criteria inits water quality standards that werederived, or are as protective as or moreprotective than could be derived, usingthe methodologies in appendixes A, B,C, and D of this part, and the site-specific criteria modification proceduresin accordance with procedure 1 ofappendix F of this part; or(ii) It has adopted a procedure bywhich water quality-based effluentlimits and total maximum daily loadsare developed using the more protectiveof:(A) Numeric criteria adopted by theState into State water quality standardsand approved by EPA prior to March 23,1997; or(B) Water quality criteria and valuesderived pursuant to § 132.4(c); and(3) For methodologies, policies, andprocedures. The Great Lakes State orTribe has adopted methodologies,policies, and procedures as protective asthe corresponding methodology, policy,

or procedure in § 132.4. The Great LakesState or Tribe may adopt provisions thatare more protective than thosecontained in this part. Adoption of amore protective element in oneprovision may be used to offset a lessprotective element in the sameprovision as long as the adoptedprovision is as protective as thecorresponding provision in this part;adoption of a more protective elementin one provision, however, is notjustification for adoption of a lessprotective element in another provisionof this part.(h) A submission by a Great LakesState or Tribe will need to include anyprovisions that EPA determines, basedon EPA’s authorities under the CleanWater Act and the results ofconsultation under section 7 of theEndangered Species Act, are necessaryto ensure that water quality is not likelyto jeopardize the continued existence ofany endangered or threatened specieslisted under section 4 of the EndangeredSpecies Act or result in the destructionor adverse modification of such species’critical habitat.(i) EPA’s approval of the elements ofa State’s or Tribe’s submission willconstitute approval under section 118 ofthe Clean Water Act, approval of thesubmitted water quality standardspursuant to section 303 of the CleanWater Act, and approval of thesubmitted modifications to the State’s orTribe’s NPDES program pursuant tosection 402 of the Clean Water Act.
§ 132.6 Application of part 132
requirements in Great Lakes States and
Tribes. [Reserved]

Tables to Part 132
TABLE 1.—ACUTE WATER QUALITY

CRITERIA FOR PROTECTION OF AQUATIC

LIFE IN AMBIENT WATEREPA recommends that metals criteria beexpressed as dissolved concentrations (seeappendix A, I.A.4 for more informationregarding metals criteria).(a)

Chemical
CMC
(µg/L)

Con-
version
factor
(CF)

Arsenic (III) ................. a,b 339.8 1.000
Chromium (VI) ............ a,b 16.02 0.982
Cyanide ....................... c 22 n/a
Dieldrin ........................ d 0.24 n/a
Endrin .......................... d 0.086 n/a
Lindane ....................... d 0.95 n/a
Mercury (II) ................. a,b 1.694 0.85
Parathion ..................... d 0.065 n/a
Selenium ..................... a,b 19.34 0.922

a CMC=CMCtr.
b CMCd=(CMCtr) CF. The CMCd shall be

rounded to two significant digits.
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c CMC should be considered free cyanide as

CN.
d CMC=CMCt.

Notes:
The term ‘‘n/a’’ means not applicable.

CMC is Criterion Maximum Concentration.
CMCtr is the CMC expressed as total recov-

erable.
CMCd is the CMC expressed as a dissolved

concentration.

CMCt is the CMC expressed as a total con-
centration.

(b)

Chemical mA bA

Conver-
sion fac-
tor (CF)

Cadmium a,b ............................................................................................................................................................ 1.128 ¥3.6867 0.85
Chromium (III) a,b .................................................................................................................................................... 0.819 +3.7256 0.316
Copper a,b ................................................................................................................................................................ 0.9422 ¥1.700 0.960
Nickel a,b .................................................................................................................................................................. 0.846 +2.255 0.998
Pentachlorophenol c ............................................................................................................................................... 1.005 ¥4.869 n/a
Zinc a,b ..................................................................................................................................................................... 0.8473 +0.884 0.978

a CMCtr=exp { mA [ln (hardness)]+bA}.
b CMCd=(CMCtr) CF. The CMCd shall be rounded to two significant digits.
c CMCt=exp mA { [pH]+bA}. The CMCt shall be rounded to two significant digits.

Notes:
The term ‘‘exp’’ represents the base e exponential function.
The term ‘‘n/a’’ means not applicable.
CMC is Criterion Maximum Concentration.
CMCtr is the CMC expressed as total recoverable.
CMCd is the CMC expressed as a dissolved concentration.
CMCt is the CMC expressed as a total concentration.

TABLE 2.—CHRONIC WATER QUALITY

CRITERIA FOR PROTECTION OF AQUATIC

LIFE IN AMBIENT WATEREPA recommends that metals criteria beexpressed as dissolved concentrations (seeappendix A, I.A.4 for more informationregarding metals criteria).(a)

Chemical
CCC
(µg/L)

Con-
version
factor
(CF)

Arsenic (III) ............... a,b 147.9 1.000
Chromium (VI) .......... a,b 10.98 0.962
Cyanide ..................... c 5.2 n/a
Dieldrin ...................... d 0.056 n/a
Endrin ........................ d 0.036 n/a
Mercury (II) ............... a,b 0.9081 0.85
Parathion ................... d 0.013 n/a
Selenium ................... a,b 5 0.922

a CCC=CCCtr.

b CCCd=(CCCtr) CF. The CCCd shall be
rounded to two significant digits.

c CCC should be considered free cyanide as
CN.

d CCC=CCCt.

Notes:
The term ‘‘n/a’’ means not applicable.
CCC is Criterion Continuous Concentration.
CCCtr is the CCC expressed as total recov-

erable.
CCCd is the CCC expressed as a dissolved

concentration.
CCCt is the CCC expressed as a total con-

centration.

(b)

Chemical mc bc

Con-
version
factor
(CF)

Cadmiuma,b ... 0.7852 ¥2.715 0.850
Chromium

(III)a,b .......... 0.819 +0.6848 0.860
Coppera,b ....... 0.8545 ¥1.702 0.960

Chemical mc bc

Con-
version
factor
(CF)

Nickela,b ......... 0.846 +0.0584 0.997
Pentachlorop-

henolc ......... 1.005 ¥5.134 n/a
Zinca,b ............ 0.8473 +0.884 0.986

aCCCtr=exp {mc[ln (hardness)]+bc}.
bCCCd=(CCCtr) (CF). The CCCd shall be

rounded to two significant digits.
cCMCt=exp {mA[pH]+bA}. The CMCt shall

be rounded to two significant digits.

Notes:
The term ‘‘exp’’ represents the base e expo-

nential function.
The term ‘‘n/a’’ means not applicable.
CCC is Criterion Continuous Concentration.
CCCtr is the CCC expressed as total recov-

erable.
CCCd is the CCC expressed as a dissolved

concentration.
CCCt is the CCC expressed as a total con-

centration.

TABLE 3.—WATER QUALITY CRITERIA FOR PROTECTION OF HUMAN HEALTH

Chemical
HNV (µg/L) HCV (µg/L)

Drinking Nondrinking Drinking Nondrinking

Benzene ............................................................................................................................... 1.9E1 5.1E2 1.2E1 3.1E2
Chlordane ............................................................................................................................. 1.4E–3 1.4E–3 2.5E–4 2.5E–4
Chlorobenzene ..................................................................................................................... 4.7E2 3.2E3
Cyanides .............................................................................................................................. 6.0E2 4.8E4
DDT ...................................................................................................................................... 2.0E–3 2.0E–3 1.5E–4 1.5E–4
Dieldrin ................................................................................................................................. 4.1E–4 4.1E–4 6.5E–6 6.5E–6
2,4-Dimethylphenol .............................................................................................................. 4.5E2 8.7E3
2,4-Dinitrophenol .................................................................................................................. 5.5E1 2.8E3
Hexachlorobenzene ............................................................................................................. 4.6E–2 4.6E–2 4.5E–4 4.5E–4
Hexachloroethane ................................................................................................................ 6.0 7.6 5.3 6.7
Lindane ................................................................................................................................. 4.7E–1 5.0E–1
Mercury 1 .............................................................................................................................. 1.8E–3 1.8E–3
Methylene chloride ............................................................................................................... 1.6E3 9.0E4 4.7E1 2.6E3
PCBs (class) ........................................................................................................................ 3.9E–6 3.9E–6
2,3,7,8-TCDD ....................................................................................................................... 6.7E–8 6.7E–8 8.6E–9 8.6E–9
Toluene ................................................................................................................................ 5.6E3 5.1E4
Toxaphene ........................................................................................................................... 6.8E–5 6.8E–5
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TABLE 3.—WATER QUALITY CRITERIA FOR PROTECTION OF HUMAN HEALTH—Continued

Chemical
HNV (µg/L) HCV (µg/L)

Drinking Nondrinking Drinking Nondrinking

Trichloroethylene .................................................................................................................. 2.9E1 3.7E2

1 Includes methylmercury.

TABLE 4.—WATER QUALITY CRITERIA

FOR PROTECTION OF WILDLIFE

Chemical
Criteria
(µg/L)

DDT and metabolites ................... 1.1E–5
Mercury (including

methylmercury).
1.3E–3

PCBs (class) ................................ 7.4E–5
2,3,7,8-TCDD ............................... 3.1E–9

TABLE 5.—POLLUTANTS SUBJECT TO

FEDERAL, STATE, AND TRIBAL

REQUIREMENTSAlkalinityAmmoniaBacteriaBiochemical oxygen demand (BOD)ChlorineColorDissolved oxygenDissolved solidspHPhosphorusSalinityTemperatureTotal and suspended solidsTurbidity
TABLE 6.—POLLUTANTS OF INITIAL FOCUS

IN THE GREAT LAKES WATER QUALITY

INITIATIVEA. Pollutants that are bioaccumulativechemicals of concern (BCCs):Chlordane4,4′-DDD; p,p′-DDD; 4,4′-TDE; p,p′-TDE4,4′-DDE; p,p′-DDE4,4′-DDT; p,p′-DDTDieldrinHexachlorobenzeneHexachlorobutadiene; hexachloro-1, 3-butadieneHexachlorocyclohexanes; BHCsalpha-Hexachlorocyclohexane; alpha-BHCbeta-Hexachlorocyclohexane; beta-BHCdelta-Hexachlorocyclohexane; delta-BHCLindane; gamma-hexachlorocyclohexane;gamma-BHCMercuryMirexOctachlorostyrenePCBs; polychlorinated biphenylsPentachlorobenzenePhotomirex2,3,7,8-TCDD; dioxin1,2,3,4-Tetrachlorobenzene1,2,4,5-Tetrachlorobenzene ToxapheneB. Pollutants that are not bioaccumulativechemicals of concern:AcenaphtheneAcenaphthyleneAcrolein; 2-propenalAcrylonitrileAldrinAluminum

AnthraceneAntimonyArsenicAsbestos1,2-Benzanthracene; benz[a]anthraceneBenzeneBenzidineBenzo[a]pyrene; 3,4-benzopyrene3,4-Benzofluoranthene;benzo[b]fluoranthene11,12-Benzofluoranthene;benzo[k]fluoranthene1,12-Benzoperylene; benzo[ghi]peryleneBerylliumBis(2-chloroethoxy) methaneBis(2-chloroethyl) etherBis(2-chloroisopropyl) etherBromoform; tribomomethane4-Bromophenyl phenyl etherButyl benzyl phthalateCadmiumCarbon tetrachloride; tetrachloromethaneChlorobenzenep-Chloro-m-cresol; 4-chloro-3-methylphenolChlorodibromomethaneChlorethane2-Chloroethyl vinyl etherChloroform; trichloromethane2-Chloronaphthalene2-Chlorophenol4-Chlorophenyl phenyl etherChlorpyrifosChromiumChryseneCopperCyanide2,4-D; 2,4-Dichlorophenoxyacetic acidDEHP; di(2-ethylhexyl) phthalateDiazinon1,2:5,6-Dibenzanthracene;dibenz[a,h]anthraceneDibutyl phthalate; di-n-butyl phthalate1,2-Dichlorobenzene1,3-Dichlorobenzene1,4-Dichlorobenzene3,3′-DichlorobenzidineDichlorobromomethane;bromodichloromethane1,1-Dichloroethane1,2-Dichloroethane1,1-Dichloroethylene; vinylidene chloride1,2-trans-Dichloroethylene2,4-Dichlorophenol1,2-Dichloropropane1,3-Dichloropropene; 1,3-dichloropropyleneDiethyl phthalate2,4-Dimethylphenol; 2,4-xylenolDimethyl phthalate4,6-Dinitro-o-cresol; 2-methyl-4,6-dinitrophenol2,4-Dinitrophenol2,4-Dinitrotoluene2,6-DinitrotolueneDioctyl phthalate; di-n-octyl phthalate1,2-Diphenylhydrazine

Endosulfan; thiodanalpha-Endosulfanbeta-EndosulfanEndosulfan sulfateEndrinEndrin aldehydeEthylbenzeneFluorantheneFluorene; 9H-fluoreneFluorideGuthionHeptachlorHeptachlor epoxideHexachlorocyclopentadieneHexachloroethaneIndeno[1,2,3-cd]pyrene; 2,3-o-phenylenepyreneIsophoroneLeadMalathionMethoxychlorMethyl bromide; bromomethaneMethyl chloride; chloromethaneMethylene chloride; dichloromethaneNapthaleneNickelNitrobenzene2-Nitrophenol4-NitrophenolN-NitrosodimethylamineN-NitrosodiphenylamineN-Nitrosodipropylamine; N-nitrosodi-n-propylamineParathionPentachlorophenolPhenanthrenePhenolIronPyreneSeleniumSilver1,1,2,2-TetrachloroethaneTetrachloroethyleneThalliumToluene; methylbenzene1,2,4-Trichlorobenzene1,1,1-Trichloroethane1,1,2-TrichloroethaneTrichloroethylene; trichloroethene2,4,6-TrichlorophenolVinyl chloride; chloroethylene;chloroetheneZinc
Appendix A to part 132—Great Lakes WaterQuality Initiative Methodologies forDevelopments of Aquatic Life Criteria andValues
Methodology for Deriving Aquatic LifeCriteria: Tier I

Great Lakes States and Tribes shall adoptprovisions consistent with (as protective as)this appendix.
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I. DefinitionsA. Material of Concern. When defining thematerial of concern the following should beconsidered:1. Each separate chemical that does notionize substantially in most natural bodies ofwater should usually be considered aseparate material, except possibly forstructurally similar organic compounds thatonly exist in large quantities as commercialmixtures of the various compounds andapparently have similar biological, chemical,physical, and toxicological properties.2. For chemicals that ionize substantiallyin most natural bodies of water (e.g., somephenols and organic acids, some salts ofphenols and organic acids, and mostinorganic salts and coordination complexesof metals and metalloid), all forms thatwould be in chemical equilibrium shouldusually be considered one material. Eachdifferent oxidation state of a metal and eachdifferent non-ionizable covalently bondedorganometallic compound should usually beconsidered a separate material.3. The definition of the material of concernshould include an operational analyticalcomponent. Identification of a materialsimply as ‘‘sodium,’’ for example, implies‘‘total sodium,’’ but leaves room for doubt. If‘‘total’’ is meant, it must be explicitly stated.Even ‘‘total’’ has different operationaldefinitions, some of which do not necessarilymeasure ‘‘all that is there’’ in all samples.Thus, it is also necessary to reference ordescribe the analytical method that isintended. The selection of the operationalanalytical component should take intoaccount the analytical and environmentalchemistry of the material and variouspractical considerations, such as labor andequipment requirements, and whether themethod would require measurement in thefield or would allow measurement aftersamples are transported to a laboratory.a. The primary requirements of theoperational analytical component are that itbe appropriate for use on samples ofreceiving water, that it be compatible withthe available toxicity and bioaccumulationdata without making extrapolations that aretoo hypothetical, and that it rarely result inunderprotection or overprotection of aquaticorganisms and their uses. Toxicity is theproperty of a material, or combination ofmaterials, to adversely affect organisms.b. Because an ideal analytical measurementwill rarely be available, an appropriatecompromise measurement will usually haveto be used. This compromise measurementmust fit with the general approach that if anambient concentration is lower than thecriterion, unacceptable effects will probablynot occur, i.e., the compromise measure mustnot err on the side of underprotection whenmeasurements are made on a surface water.What is an appropriate measurement in onesituation might not be appropriate foranother. For example, because the chemicaland physical properties of an effluent areusually quite different from those of thereceiving water, an analytical method that isappropriate for analyzing an effluent mightnot be appropriate for expressing a criterion,and vice versa. A criterion should be basedon an appropriate analytical measurement,

but the criterion is not rendered useless if anideal measurement either is not available oris not feasible.Note: The analytical chemistry of thematerial might have to be taken into accountwhen defining the material or when judgingthe acceptability of some toxicity tests, but acriterion must not be based on the sensitivityof an analytical method. When aquaticorganisms are more sensitive than routineanalytical methods, the proper solution is todevelop better analytical methods.4. It is now the policy of EPA that the useof dissolved metal to set and measurecompliance with water quality standards isthe recommended approach, becausedissolved metal more closely approximatesthe bioavailable fraction of metal in the watercolumn that does total recoverable metal.One reason is that a primary mechanism forwater column toxicity is adsorption at the gillsurface which requires metals to be in thedissolved form. Reasons for the considerationof total recoverable metals criteria includerisk management considerations not coveredby evaluation of water column toxicity. Arisk manager may consider sediments andfood chain effects and may decide to take aconservative approach for metals,considering that metals are very persistentchemicals. This approach could include theuse of total recoverable metal in water qualitystandards. A range of different riskmanagement decisions can be justified. EPArecommends that State water qualitystandards be based on dissolved metal. EPAwill also approve a State risk managementdecision to adopt standards based on totalrecoverable metal, if those standards areotherwise approvable under this program.B. Acute Toxicity. Concurrent and delayedadverse effect(s) that results from an acuteexposure and occurs within any shortobservation period which begins when theexposure begins, may extend beyond theexposure period, and usually does notconstitute a substantial portion of the lifespan of the organism. (Concurrent toxicity isan adverse effect to an organism that resultsfrom, and occurs during, its exposure to oneor more test materials.) Exposure constitutescontact with a chemical or physical agent.Acute exposure, however, is exposure of anorganism for any short period which usuallydoes not constitute a substantial portion of itslife span.C. Chronic Toxicity. Concurrent anddelayed adverse effect(s) that occurs only asa result of a chronic exposure. Chronicexposure is exposure of an organism for anylong period or for a substantial portion of itslife span.
II. Collection of DataA. Collect all data available on the materialconcerning toxicity to aquatic animals andplants.B. All data that are used should beavailable in typed, dated, and signed hardcopy (e.g., publication, manuscript, letter,memorandum, etc.) with enough supportinginformation to indicate that acceptable testprocedures were used and that the results arereliable. In some cases, it might beappropriate to obtain written informationfrom the investigator, if possible. Information

that is not available for distribution shall notbe used.C. Questionable data, whether published orunpublished, must not be used. For example,data must be rejected if they are from teststhat did not contain a control treatment, testsin which too many organisms in the controltreatment died or showed signs of stress ordisease, and tests in which distilled ordeionized water was used as the dilutionwater without the addition of appropriatesalts.D. Data on technical grade materials maybe used if appropriate, but data onformulated mixtures and emulsifiableconcentrates of the material must not beused.E. For some highly volatile, hydrolyzable,or degradable materials, it might beappropriate to use only results of flow-through tests in which the concentrations oftest material in test solutions were measuredusing acceptable analytical methods. A flow-through test is a test with aquatic organismsin which test solutions flow into constant-volume test chambers either intermittently(e.g., every few minutes) or continuously,with the excess flowing out.F. Data must be rejected if obtained using:1. Brine shrimp, because they usually onlyoccur naturally in water with salinity greaterthan 35 g/kg.2. Species that do not have reproducingwild populations in North America.3. Organisms that were previously exposedto substantial concentrations of the testmaterial or other contaminants.4. Saltwater species except for use inderiving acute-chronic ratios. An ACR is astandard measure of the acute toxicity of amaterial divided by an appropriate measureof the chronic toxicity of the same materialunder comparable conditions.G. Questionable data, data on formulatedmixtures and emulsifiable concentrates, anddata obtained with species non-resident toNorth America or previously exposedorganisms may be used to provide auxiliaryinformation but must not be used in thederivation of criteria.
III. Required DataA. Certain data should be available to helpensure that each of the major kinds ofpossible adverse effects receives adequateconsideration. An adverse effect is a changein an organism that is harmful to theorganism. Exposure means contact with achemical or physical agent. Results of acuteand chronic toxicity tests with representativespecies of aquatic animals are necessary sothat data available for tested species can beconsidered a useful indication of thesensitivities of appropriate untested species.Fewer data concerning toxicity to aquaticplants are usually available becauseprocedures for conducting tests with plantsand interpreting the results of such tests arenot as well developed.B. To derive a Great Lakes Tier I criterionfor aquatic organisms and their uses, thefollowing must be available:1. Results of acceptable acute (or chronic)tests (see section IV or VI of this appendix)with at least one species of freshwater animalin at least eight different families such thatall of the following are included:
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a. The family Salmonidae in the classOsteichthyes;b. One other family (preferably acommercially or recreationally important,warmwater species) in the class Osteichthyes(e.g., bluegill, channel catfish);c. A third family in the phylum Chordata(e.g., fish, amphibian);d. A planktonic crustacean (e.g., acladoceran, copepod);e. A benthic crustacean (e.g., ostracod,isopod, amphipod, crayfish);f. An insect (e.g., mayfly, dragonfly,damselfly, stonefly, caddisfly, mosquito,midge);g. A family in a phylum other thanArthropoda or Chordata (e.g., Rotifera,Annelida, Mollusca);h. A family in any order of insect or anyphylum not already represented.2. Acute-chronic ratios (see section VI ofthis appendix) with at least one species ofaquatic animal in at least three differentfamilies provided that of the three species:a. At least one is a fish;b. At least one is an invertebrate; andc. At least one species is an acutelysensitive freshwater species (the other twomay be saltwater species).3. Results of at least one acceptable testwith a freshwater algae or vascular plant isdesirable but not required for criterionderivation (see section VIII of this appendix).If plants are among the aquatic organismsmost sensitive to the material, results of a testwith a plant in another phylum (division)should also be available.C. If all required data are available, anumerical criterion can usually be derivedexcept in special cases. For example,derivation of a chronic criterion might not bepossible if the available ACRs vary by morethan a factor of ten with no apparent pattern.Also, if a criterion is to be related to a waterquality characteristic (see sections V and VIIof this appendix), more data will be required.D. Confidence in a criterion usuallyincreases as the amount of available pertinentinformation increases. Thus, additional dataare usually desirable.

IV. Final Acute ValueA. Appropriate measures of the acute(short-term) toxicity of the material to avariety of species of aquatic animals are usedto calculate the Final Acute Value (FAV). Thecalculated Final Acute Value is a calculatedestimate of the concentration of a testmaterial such that 95 percent of the genera(with which acceptable acute toxicity testshave been conducted on the material) havehigher Genus Mean Acute Values (GMAVs).An acute test is a comparative study in whichorganisms, that are subjected to differenttreatments, are observed for a short periodusually not constituting a substantial portionof their life span. However, in some cases,the Species Mean Acute Value (SMAV) of acommercially or recreationally importantspecies of the Great Lakes System is lowerthan the calculated FAV, then the SMAVreplaces the calculated FAV in order toprovide protection for that important species.B. Acute toxicity tests shall be conductedusing acceptable procedures. For goodexamples of acceptable procedures see

American Society for Testing and Materials(ASTM) Standard E 729, Guide forConducting Acute Toxicity Tests with Fishes,Macroinvertebrates, and Amphibians.C. Except for results with saltwaterannelids and mysids, results of acute testsduring which the test organisms were fedshould not be used, unless data indicate thatthe food did not affect the toxicity of the testmaterial. (Note: If the minimum acute-chronic ratio data requirements (as describedin section III.B.2 of this appendix) are notmet with freshwater data alone, saltwaterdata may be used.)D. Results of acute tests conducted inunusual dilution water, e.g., dilution water inwhich total organic carbon or particulatematter exceeded five mg/L, should not beused, unless a relationship is developedbetween acute toxicity and organic carbon orparticulate matter, or unless data show thatorganic carbon or particulate matter, etc., donot affect toxicity.E. Acute values must be based uponendpoints which reflect the total severeadverse impact of the test material on theorganisms used in the test. Therefore, onlythe following kinds of data on acute toxicityto aquatic animals shall be used:1. Tests with daphnids and othercladocerans must be started with organismsless than 24 hours old and tests with midgesmust be started with second or third instarlarvae. It is preferred that the results shouldbe the 48-hour EC50 based on the totalpercentage of organisms killed andimmobilized. If such an EC50 is not availablefor a test, the 48-hour LC50 should be usedin place of the desired 48-hour EC50. AnEC50 or LC50 of longer than 48 hours can beused as long as the animals were not fed andthe control animals were acceptable at theend of the test. An EC50 is a statistically orgraphically estimated concentration that isexpected to cause one or more specifiedeffects in 50% of a group of organisms underspecified conditions. An LC50 is astatistically or graphically estimatedconcentration that is expected to be lethal to50% of a group of organisms under specifiedconditions.2. It is preferred that the results of a testwith embryos and larvae of barnacles, bivalvemolluscs (clams, mussels, oysters andscallops), sea urchins, lobsters, crabs, shrimpand abalones be the 96-hour EC50 based onthe percentage of organisms withincompletely developed shells plus thepercentage of organisms killed. If such anEC50 is not available from a test, of thevalues that are available from the test, thelowest of the following should be used inplace of the desired 96-hour EC50: 48- to 96-hour EC50s based on percentage of organismswith incompletely developed shells pluspercentage of organisms killed, 48- to 96-hour EC50s based upon percentage oforganisms with incompletely developedshells, and 48-hour to 96-hour LC50s. (Note:If the minimum acute-chronic ratio datarequirements (as described in section III.B.2of this appendix) are not met with freshwaterdata alone, saltwater data may be used.)3. It is preferred that the result of tests withall other aquatic animal species and older lifestages of barnacles, bivalve molluscs (clams,

mussels, oysters and scallops), sea urchins,lobsters, crabs, shrimp and abalones be the96-hour EC50 based on percentage oforganisms exhibiting loss of equilibrium pluspercentage of organisms immobilized pluspercentage of organisms killed. If such anEC50 is not available from a test, of thevalues that are available from a test the lowerof the following should be used in place ofthe desired 96-hour EC50: the 96-hour EC50based on percentage of organisms exhibitingloss of equilibrium plus percentage oforganisms immobilized and the 96-hourLC50.4. Tests whose results take into account thenumber of young produced, such as mosttests with protozoans, are not consideredacute tests, even if the duration was 96 hoursor less.5. If the tests were conducted properly,acute values reported as ‘‘greater than’’values and those which are above thesolubility of the test material should be used,because rejection of such acute values wouldbias the Final Acute Value by eliminatingacute values for resistant species.F. If the acute toxicity of the material toaquatic animals has been shown to be relatedto a water quality characteristic such ashardness or particulate matter for freshwateranimals, refer to section V of this appendix.G. The agreement of the data within andbetween species must be considered. Acutevalues that appear to be questionable incomparison with other acute and chronicdata for the same species and for otherspecies in the same genus must not be used.For example, if the acute values available fora species or genus differ by more than afactor of 10, rejection of some or all of thevalues would be appropriate, absentcountervailing circumstances.H. If the available data indicate that one ormore life stages are at least a factor of twomore resistant than one or more other lifestages of the same species, the data for themore resistant life stages must not be used inthe calculation of the SMAV because aspecies cannot be considered protected fromacute toxicity if all of the life stages are notprotected.I. For each species for which at least oneacute value is available, the SMAV shall becalculated as the geometric mean of theresults of all acceptable flow-through acutetoxicity tests in which the concentrations oftest material were measured with the mostsensitive tested life stage of the species. Fora species for which no such result isavailable, the SMAV shall be calculated asthe geometric mean of all acceptable acutetoxicity tests with the most sensitive testedlife stage, i.e., results of flow-through tests inwhich the concentrations were not measuredand results of static and renewal tests basedon initial concentrations (nominalconcentrations are acceptable for most testmaterials if measured concentrations are notavailable) of test material. A renewal test isa test with aquatic organisms in which eitherthe test solution in a test chamber is removedand replaced at least once during the test orthe test organisms are transferred into a newtest solution of the same composition at leastonce during the test. A static test is a testwith aquatic organisms in which the solution
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and organisms that are in a test chamber atthe beginning of the test remain in thechamber until the end of the test, except forremoval of dead test organisms.Note 1: Data reported by originalinvestigators must not be rounded off.Results of all intermediate calculations mustnot be rounded off to fewer than foursignificant digits.Note 2: The geometric mean of N numbersis the Nth root of the product of the Nnumbers. Alternatively, the geometric meancan be calculated by adding the logarithms ofthe N numbers, dividing the sum by N, andtaking the antilog of the quotient. Thegeometric mean of two numbers is the squareroot of the product of the two numbers, andthe geometric mean of one number is that

number. Either natural (base e) or common(base 10) logarithms can be used to calculategeometric means as long as they are usedconsistently within each set of data, i.e., theantilog used must match the logarithms used.Note 3: Geometric means, rather thanarithmetic means, are used here because thedistributions of sensitivities of individualorganisms in toxicity tests on most materialsand the distributions of sensitivities ofspecies within a genus are more likely to belognormal than normal. Similarly, geometricmeans are used for ACRs because quotientsare likely to be closer to lognormal thannormal distributions. In addition, division ofthe geometric mean of a set of numerators bythe geometric mean of the set ofdenominators will result in the geometricmean of the set of corresponding quotients.

J. For each genus for which one or moreSMAVs are available, the GMAV shall becalculated as the geometric mean of theSMAVs available for the genus.K. Order the GMAVs from high to low.L. Assign ranks, R, to the GMAVs from ‘‘1’’for the lowest to ‘‘N’’ for the highest. If twoor more GMAVs are identical, assign themsuccessive ranks.M. Calculate the cumulative probability, P,for each GMAV as R/(N+1).N. Select the four GMAVs which havecumulative probabilities closest to 0.05 (ifthere are fewer than 59 GMAVs, these willalways be the four lowest GMAVs).O. Using the four selected GMAVs, and Ps,calculate

S

GMAV
GMAV

P
P

L
GMAV S P

A S L

FAV e
A

2

2

2

2
4

4

4

0 05

=
( )( ) −

( )( )

( ) −
( )( )

=
( ) − ( )( )

= ( ) +

=

∑∑

∑
∑

∑ ∑

ln
ln

ln

.

Note: Natural logarithms (logarithms tobase e, denoted as ln) are used herein merelybecause they are easier to use on some handcalculators and computers than common(base 10) logarithms. Consistent use of eitherwill produce the same result.P. If for a commercially or recreationallyimportant species of the Great Lakes Systemthe geometric mean of the acute values fromflow-through tests in which theconcentrations of test material weremeasured is lower than the calculated FinalAcute Value (FAV), then that geometric meanmust be used as the FAV instead of thecalculated FAV.Q. See section VI of this appendix.
V. Final Acute Equation

A. When enough data are available to showthat acute toxicity to two or more species issimilarly related to a water qualitycharacteristic, the relationship shall be takeninto account as described in sections V.Bthrough V.G of this appendix or usinganalysis of covariance. The two methods areequivalent and produce identical results. Themanual method described below provides anunderstanding of this application ofcovariance analysis, but computerizedversions of covariance analysis are muchmore convenient for analyzing large data sets.If two or more factors affect toxicity, multipleregression analysis shall be used.

B. For each species for which comparableacute toxicity values are available at two ormore different values of the water qualitycharacteristic, perform a least squaresregression of the acute toxicity values on thecorresponding values of the water qualitycharacteristic to obtain the slope and its 95percent confidence limits for each species.Note: Because the best documentedrelationship is that between hardness andacute toxicity of metals in fresh water and alog-log relationship fits these data, geometricmeans and natural logarithms of both toxicityand water quality are used in the rest of thissection. For relationships based on otherwater quality characteristics, such as Ph,temperature, no transformation or a differenttransformation might fit the data better, andappropriate changes will be necessarythroughout this section.C. Decide whether the data for each speciesare relevant, taking into account the rangeand number of the tested values of the waterquality characteristic and the degree ofagreement within and between species. Forexample, a slope based on six data pointsmight be of limited value if it is based onlyon data for a very narrow range of values ofthe water quality characteristic. A slopebased on only two data points, however,might be useful if it is consistent with otherinformation and if the two points cover abroad enough range of the water qualitycharacteristic. In addition, acute values that

appear to be questionable in comparison withother acute and chronic data available for thesame species and for other species in thesame genus should not be used. For example,if after adjustment for the water qualitycharacteristic, the acute values available fora species or genus differ by more than afactor of 10, rejection of some or all of thevalues would be appropriate, absentcountervailing justification. If useful slopesare not available for at least one fish and oneinvertebrate or if the available slopes are toodissimilar or if too few data are available toadequately define the relationship betweenacute toxicity and the water qualitycharacteristic, return to section IV.G of thisappendix, using the results of testsconducted under conditions and in waterssimilar to those commonly used for toxicitytests with the species.D. For each species, calculate the geometricmean of the available acute values and thendivide each of the acute values for thespecies by the geometric mean for thespecies. This normalizes the acute values sothat the geometric mean of the normalizedvalues for each species individually and forany combination of species is 1.0.E. Similarly normalize the values of thewater quality characteristic for each speciesindividually using the same procedure asabove.F. Individually for each species perform aleast squares regression of the normalized
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acute values of the water qualitycharacteristic. The resulting slopes and 95percent confidence limits will be identical tothose obtained in section V.B. of thisappendix. If, however, the data are actuallyplotted, the line of best fit for each individualspecies will go through the point 1,1 in thecenter of the graph.G. Treat all of the normalized data as ifthey were all for the same species andperform a least squares regression of all of thenormalized acute values on thecorresponding normalized values of thewater quality characteristic to obtain thepooled acute slope, V, and its 95 percentconfidence limits. If all of the normalizeddata are actually plotted, the line of best fitwill go through the point 1,1 in the center ofthe graph.H. For each species calculate the geometricmean, W, of the acute toxicity values and thegeometric mean, X, of the values of the waterquality characteristic. (These were calculatedin sections V.D and V.E of this appendix).I. For each species, calculate the logarithm,Y, of the SMAV at a selected value, Z, of thewater quality characteristic using theequation:Y=ln W¥V(ln X¥ln Z)J. For each species calculate the SMAV atX using the equation:SMAV=eY

Note: Alternatively, the SMAVs at Z can beobtained by skipping step H above, using theequations in steps I and J to adjust each acutevalue individually to Z, and then calculatingthe geometric mean of the adjusted values foreach species individually. This alternativeprocedure allows an examination of the rangeof the adjusted acute values for each species.K. Obtain the FAV at Z by using theprocedure described in sections IV.J throughIV.O of this appendix.L. If, for a commercially or recreationallyimportant species of the Great Lakes Systemthe geometric mean of the acute values at Zfrom flow-through tests in which theconcentrations of the test material weremeasured is lower than the FAV at Z, thenthe geometric mean must be used as the FAVinstead of the FAV.M. The Final Acute Equation is written as:FAV=e(V[ln(water quality characteristic)]∂A¥V[ln Z]),where:V=pooled acute slope, and A=ln(FAV at Z).Because V, A, and Z are known, the FAVcan be calculated for any selected value ofthe water quality characteristic.
VI. Final Chronic ValueA. Depending on the data that are availableconcerning chronic toxicity to aquaticanimals, the Final Chronic Value (FCV) canbe calculated in the same manner as the FAVor by dividing the FAV by the Final Acute-Chronic Ratio (FACR). In some cases, it mightnot be possible to calculate a FCV. The FCVis (a) a calculated estimate of theconcentration of a test material such that 95percent of the genera (with which acceptablechronic toxicity tests have been conductedon the material) have higher GMCVs, or (b)the quotient of an FAV divided by anappropriate ACR, or (c) the SMCV of animportant and/or critical species, if the

SMCV is lower than the calculated estimateor the quotient, whichever is applicable.Note: As the name implies, the ACR is away of relating acute and chronic toxicities.B. Chronic values shall be based on resultsof flow-through (except renewal is acceptablefor daphnids) chronic tests in which theconcentrations of test material in the testsolutions were properly measured atappropriate times during the test. A chronictest is a comparative study in whichorganisms, that are subjected to differenttreatments, are observed for a long period ora substantial portion of their life span.C. Results of chronic tests in whichsurvival, growth, or reproduction in thecontrol treatment was unacceptably low shallnot be used. The limits of acceptability willdepend on the species.D. Results of chronic tests conducted inunusual dilution water, e.g., dilution water inwhich total organic carbon or particulatematter exceeded five mg/L, should not beused, unless a relationship is developedbetween chronic toxicity and organic carbonor particulate matter, or unless data showthat organic carbon, particulate matter, etc.,do not affect toxicity.E. Chronic values must be based onendpoints and lengths of exposureappropriate to the species. Therefore, onlyresults of the following kinds of chronictoxicity tests shall be used:1. Life-cycle toxicity tests consisting ofexposures of each of two or more groups ofindividuals of a species to a differentconcentration of the test material throughouta life cycle. To ensure that all life stages andlife processes are exposed, tests with fishshould begin with embryos or newly hatchedyoung less than 48 hours old, continuethrough maturation and reproduction, andshould end not less than 24 days (90 days forsalmonids) after the hatching of the nextgeneration. Tests with daphnids should beginwith young less than 24 hours old and lastfor not less than 21 days, and forceriodaphnids not less than seven days. Forgood examples of acceptable procedures seeAmerican Society for Testing and Materials(ASTM) Standard E 1193 Guide forconducting renewal life-cycle toxicity testswith Daphnia magna and ASTM Standard E1295 Guide for conducting three-brood,renewal toxicity tests with Ceriodaphniadubia. Tests with mysids should begin withyoung less than 24 hours old and continueuntil seven days past the median time of firstbrood release in the controls. For fish, datashould be obtained and analyzed on survivaland growth of adults and young, maturationof males and females, eggs spawned perfemale, embryo viability (salmonids only),and hatchability. For daphnids, data shouldbe obtained and analyzed on survival andyoung per female. For mysids, data should beobtained and analyzed on survival, growth,and young per female.2. Partial life-cycle toxicity tests consist ofexposures of each of two more groups ofindividuals of a species of fish to a differentconcentration of the test material throughmost portions of a life cycle. Partial life-cycletests are allowed with fish species thatrequire more than a year to reach sexualmaturity, so that all major life stages can be

exposed to the test material in less than 15months. A life-cycle test is a comparativestudy in which organisms, that are subjectedto different treatments, are observed at leastfrom a life stage in one generation to thesame life-stage in the next generation.Exposure to the test material should beginwith immature juveniles at least two monthsprior to active gonad development, continuethrough maturation and reproduction, andend not less than 24 days (90 days forsalmonids) after the hatching of the nextgeneration. Data should be obtained andanalyzed on survival and growth of adultsand young, maturation of males and females,eggs spawned per female, embryo viability(salmonids only), and hatchability.3. Early life-stage toxicity tests consistingof 28- to 32-day (60 days post hatch forsalmonids) exposures of the early life stagesof a species of fish from shortly afterfertilization through embryonic, larval, andearly juvenile development. Data should beobtained and analyzed on survival andgrowth.Note: Results of an early life-stage test areused as predictions of results of life-cycleand partial life-cycle tests with the samespecies. Therefore, when results of a life-cycle or partial life-cycle test are available,results of an early life-stage test with thesame species should not be used. Also,results of early life-stage tests in which theincidence of mortalities or abnormalitiesincreased substantially near the end of thetest shall not be used because the results ofsuch tests are possibly not good predictionsof comparable life-cycle or partial life-cycletests.F. A chronic value may be obtained bycalculating the geometric mean of the lowerand upper chronic limits from a chronic testor by analyzing chronic data using regressionanalysis.1. A lower chronic limit is the highesttested concentration:a. In an acceptable chronic test;b. Which did not cause an unacceptableamount of adverse effect on any of thespecified biological measurements; andc. Below which no tested concentrationcaused an unacceptable effect.2. An upper chronic limit is the lowesttested concentration:a. In an acceptable chronic test;b. Which did cause an unacceptableamount of adverse effect on one or more ofthe specified biological measurements; and,c. Above which all tested concentrationsalso caused such an effect.Note: Because various authors have used avariety of terms and definitions to interpretand report results of chronic tests, reportedresults should be reviewed carefully. Theamount of effect that is consideredunacceptable is often based on a statisticalhypothesis test, but might also be defined interms of a specified percent reduction fromthe controls. A small percent reduction (e.g.,three percent) might be consideredacceptable even if it is statisticallysignificantly different from the control,whereas a large percent reduction (e.g., 30percent) might be considered unacceptableeven if it is not statistically significant.G. If the chronic toxicity of the material toaquatic animals has been shown to be related
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to a water quality characteristic such ashardness or particulate matter for freshwateranimals, refer to section VII of this appendix.H. If chronic values are available forspecies in eight families as described insection III.B.1 of this appendix, a SMCV shallbe calculated for each species for which atleast one chronic value is available bycalculating the geometric mean of the resultsof all acceptable life-cycle and partial life-cycle toxicity tests with the species; for aspecies of fish for which no such result isavailable, the SMCV is the geometric mean ofall acceptable early life-stage tests.Appropriate GMCVs shall also be calculated.A GMCV is the geometric mean of the SMCVsfor the genus. The FCV shall be obtainedusing the procedure described in sectionsIV.J through IV.O of this appendix,substituting SMCV and GMCV for SMAV andGMAV respectively. See section VI.M of thisappendix.Note: Section VI.I through VI.L are for usewhen chronic values are not available forspecies in eight taxonomic families asdescribed in section III.B.1 of this appendix.I. For each chronic value for which at leastone corresponding appropriate acute value isavailable, calculate an ACR, using for thenumerator the geometric mean of the resultsof all acceptable flow-through (except staticis acceptable for daphnids and midges) acutetests in the same dilution water in which theconcentrations are measured. For fish, theacute test(s) should be conducted withjuveniles. The acute test(s) should be part ofthe same study as the chronic test. If acutetests were not conducted as part of the samestudy, but were conducted as part of adifferent study in the same laboratory anddilution water, then they may be used. If nosuch acute tests are available, results of acutetests conducted in the same dilution water ina different laboratory may be used. If no suchacute tests are available, an ACR shall not becalculated.J. For each species, calculate the SMACRas the geometric mean of all ACRs availablefor that species. If the minimum ACR datarequirements (as described in section III.B.2of this appendix) are not met with freshwaterdata alone, saltwater data may be used alongwith the freshwater data.K. For some materials, the ACR seems tobe the same for all species, but for othermaterials the ratio seems to increase ordecrease as the SMAV increases. Thus theFACR can be obtained in three ways,depending on the data available:1. If the species mean ACR seems toincrease or decrease as the SMAVs increase,the FACR shall be calculated as the geometricmean of the ACRs for species whose SMAVsare close to the FAV.2. If no major trend is apparent and theACRs for all species are within a factor of ten,the FACR shall be calculated as the geometricmean of all of the SMACRs.3. If the most appropriate SMACRs are lessthan 2.0, and especially if they are less than1.0, acclimation has probably occurredduring the chronic test. In this situation,because continuous exposure andacclimation cannot be assured to provideadequate protection in field situations, theFACR should be assumed to be two, so that

the FCV is equal to the Criterion MaximumConcentration (CMC). (See section X.B of thisappendix.)If the available SMACRs do not fit one ofthese cases, a FACR may not be obtained anda Tier I FCV probably cannot be calculated.L. Calculate the FCV by dividing the FAVby the FACR.FCV=FAV÷FACRIf there is a Final Acute Equation rather thana FAV, see also section V of this appendix.M. If the SMCV of a commercially orrecreationally important species of the GreatLakes System is lower than the calculatedFCV, then that SMCV must be used as theFCV instead of the calculated FCV.N. See section VIII of this appendix.
VII. Final Chronic EquationA. A Final Chronic Equation can bederived in two ways. The proceduredescribed in section VII.A of this appendixwill result in the chronic slope being thesame as the acute slope. The proceduredescribed in sections VII.B through N of thisappendix will usually result in the chronicslope being different from the acute slope.1. If ACRs are available for enough speciesat enough values of the water qualitycharacteristic to indicate that the ACRappears to be the same for all species andappears to be independent of the waterquality characteristic, calculate the FACR asthe geometric mean of the available SMACRs.2. Calculate the FCV at the selected valueZ of the water quality characteristic bydividing the FAV at Z (see section V.M ofthis appendix) by the FACR.3. Use V=pooled acute slope (see sectionV.M of this appendix), andL=pooled chronic slope.4. See section VII.M of this appendix.B. When enough data are available to showthat chronic toxicity to at least one speciesis related to a water quality characteristic, therelationship should be taken into account asdescribed in sections C through G below orusing analysis of covariance. The twomethods are equivalent and produceidentical results. The manual methoddescribed below provides an understandingof this application of covariance analysis, butcomputerized versions of covariance analysisare much more convenient for analyzinglarge data sets. If two or more factors affecttoxicity, multiple regression analysis shall beused.C. For each species for which comparablechronic toxicity values are available at two ormore different values of the water qualitycharacteristic, perform a least squaresregression of the chronic toxicity values onthe corresponding values of the water qualitycharacteristic to obtain the slope and its 95percent confidence limits for each species.Note: Because the best documentedrelationship is that between hardness andacute toxicity of metals in fresh water and alog-log relationship fits these data, geometricmeans and natural logarithms of both toxicityand water quality are used in the rest of thissection. For relationships based on otherwater quality characteristics, such as Ph,temperature, no transformation or a differenttransformation might fit the data better, andappropriate changes will be necessary

throughout this section. It is probablypreferable, but not necessary, to use the sametransformation that was used with the acutevalues in section V of this appendix.D. Decide whether the data for each speciesare relevant, taking into account the rangeand number of the tested values of the waterquality characteristic and the degree ofagreement within and between species. Forexample, a slope based on six data pointsmight be of limited value if it is based onlyon data for a very narrow range of values ofthe water quality characteristic. A slopebased on only two data points, however,might be more useful if it is consistent withother information and if the two points covera broad range of the water qualitycharacteristic. In addition, chronic valuesthat appear to be questionable in comparisonwith other acute and chronic data availablefor the same species and for other species inthe same genus in most cases should not beused. For example, if after adjustment for thewater quality characteristic, the chronicvalues available for a species or genus differby more than a factor of 10, rejection of someor all of the values is, in most cases, absentcountervailing circumstances, appropriate. Ifa useful chronic slope is not available for atleast one species or if the available slopes aretoo dissimilar or if too few data are availableto adequately define the relationship betweenchronic toxicity and the water qualitycharacteristic, it might be appropriate toassume that the chronic slope is the same asthe acute slope, which is equivalent toassuming that the ACR is independent of thewater quality characteristic. Alternatively,return to section VI.H of this appendix, usingthe results of tests conducted underconditions and in waters similar to thosecommonly used for toxicity tests with thespecies.E. Individually for each species, calculatethe geometric mean of the available chronicvalues and then divide each chronic value fora species by the mean for the species. Thisnormalizes the chronic values so that thegeometric mean of the normalized values foreach species individually, and for anycombination of species, is 1.0.F. Similarly, normalize the values of thewater quality characteristic for each speciesindividually.G. Individually for each species, perform aleast squares regression of the normalizedchronic toxicity values on the correspondingnormalized values of the water qualitycharacteristic. The resulting slopes and the95 percent confidence limits will be identicalto those obtained in section VII.B of thisappendix. Now, however, if the data areactually plotted, the line of best fit for eachindividual species will go through the point1,1 in the center of the graph.H. Treat all of the normalized data as ifthey were all the same species and performa least squares regression of all of thenormalized chronic values on thecorresponding normalized values of thewater quality characteristic to obtain thepooled chronic slope, L, and its 95 percentconfidence limits.If all normalized data are actually plotted,the line of best fit will go through the point1,1 in the center of the graph.
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I. For each species, calculate the geometricmean, M, of the toxicity values and thegeometric mean, P, of the values of the waterquality characteristic. (These are calculatedin sections VII.E and F of this appendix.)J. For each species, calculate the logarithm,Q, of the SMCV at a selected value, Z, of thewater quality characteristic using theequation:Q=ln M—L(ln P¥ln Z)Note: Although it is not necessary, it isrecommended that the same value of thewater quality characteristic be used here aswas used in section V of this appendix.K. For each species, calculate a SMCV atZ using the equation:SMCV=eQ

Note: Alternatively, the SMCV at Z can beobtained by skipping section VII.J of thisappendix, using the equations in sectionsVII.J and K of this appendix to adjust eachchronic value individually to Z, and thencalculating the geometric means of theadjusted values for each species individually.This alternative procedure allows anexamination of the range of the adjustedchronic values for each species.L. Obtain the FCV at Z by using theprocedure described in sections IV.J throughO of this appendix.M. If the SMCV at Z of a commercially orrecreationally important species of the GreatLakes System is lower than the calculatedFCV at Z, then that SMCV shall be used asthe FCV at Z instead of the calculated FCV.N. The Final Chronic Equation is writtenas:FCV=e(L[ln(water quality characteristic)]∂lnS¥L[lnZ])

Where:L=pooled chronic slope and S = FCV at Z.Because L, S, and Z are known, the FCVcan be calculated for any selected value ofthe water quality characteristic.
VIII. Final Plant ValueA. A Final Plant Value (FPV) is the lowestplant value that was obtained with animportant aquatic plant species in anacceptable toxicity test for which theconcentrations of the test material weremeasured and the adverse effect wasbiologically important. Appropriate measuresof the toxicity of the material to aquaticplants are used to compare the relativesensitivities of aquatic plants and animals.Although procedures for conducting andinterpreting the results of toxicity tests withplants are not well-developed, results of testswith plants usually indicate that criteriawhich adequately protect aquatic animalsand their uses will, in most cases, alsoprotect aquatic plants and their uses.B. A plant value is the result of a 96-hourtest conducted with an alga or a chronic testconducted with an aquatic vascular plant.Note: A test of the toxicity of a metal to aplant shall not be used if the mediumcontained an excessive amount of acomplexing agent, such as EDTA, that mightaffect the toxicity of the metal.Concentrations of EDTA above 200 µg/Lshould be considered excessive.C. The FPV shall be obtained by selectingthe lowest result from a test with an

important aquatic plant species in which theconcentrations of test material are measuredand the endpoint is biologically important.
IX. Other Data

Pertinent information that could not beused in earlier sections might be availableconcerning adverse effects on aquaticorganisms. The most important of these aredata on cumulative and delayed toxicity,reduction in survival, growth, orreproduction, or any other adverse effect thathas been shown to be biologically important.Delayed toxicity is an adverse effect to anorganism that results from, and occurs afterthe end of, its exposure to one or more testmaterials. Especially important are data forspecies for which no other data are available.Data from behavioral, biochemical,physiological, microcosm, and field studiesmight also be available. Data might beavailable from tests conducted in unusualdilution water (see sections IV.D and VI.D ofthis appendix), from chronic tests in whichthe concentrations were not measured (seesection VI.B of this appendix), from testswith previously exposed organisms (seesection II.F.3 of this appendix), and fromtests on formulated mixtures or emulsifiableconcentrates (see section II.D of thisappendix). Such data might affect a criterionif the data were obtained with an importantspecies, the test concentrations weremeasured, and the endpoint was biologicallyimportant.
X. Criterion

A. A criterion consists of twoconcentrations: the CMC and the CriterionContinuous Concentration (CCC).B. The CMC is equal to one-half the FAV.The CMC is an estimate of the highestconcentration of a material in the watercolumn to which an aquatic community canbe exposed briefly without resulting in anunacceptable effect.C. The CCC is equal to the lowest of theFCV or the FPV (if available) unless otherdata (see section IX of this appendix) showthat a lower value should be used. The CCCis an estimate of the highest concentration ofa material in the water column to which anaquatic community can be exposedindefinitely without resulting in anunacceptable effect. If toxicity is related to awater quality characteristic, the CCC isobtained from the Final Chronic Equation orFPV (if available) that results in the lowestconcentrations in the usual range of the waterquality characteristic, unless other data (seesection IX) show that a lower value shouldbe used.D. Round both the CMC and the CCC totwo significant digits.E. The criterion is stated as:The procedures described in the Tier Imethodology indicate that, except possiblywhere a commercially or recreationallyimportant species is very sensitive, aquaticorganisms should not be affectedunacceptably if the four-day averageconcentration of (1) does not exceed (2) µg/L more than once every three years on theaverage and if the one-hour average

concentration does not exceed (3) µg/L morethan once every three years on the average.Where:(1) = insert name of material(2) = insert the CCC(3) = insert the CMCIf the CMC averaging period of one hour orthe CCC averaging period of four days isinappropriate for the pollutant, or if the once-in-three-year allowable excursion frequencyis inappropriate for the pollutant or for thesites to which a criterion is applied, then theState may specify alternative averagingperiods or frequencies. The choice of analternative averaging period or frequencyshall be justified by a scientifically defensibleanalysis demonstrating that the alternativevalues will protect the aquatic life uses of thewater. Appropriate laboratory data and/orwell-designed field biological surveys shallbe submitted to EPA as justification fordiffering averaging periods and/orfrequencies of exceedance.
XI. Final Review

A. The derivation of the criterion should becarefully reviewed by rechecking each step ofthe Guidance in this part. Items that shouldbe especially checked are:1. If unpublished data are used, are theywell documented?2. Are all required data available?3. Is the range of acute values for anyspecies greater than a factor of 10?4. Is the range of SMAVs for any genusgreater than a factor of 10?5. Is there more than a factor of 10difference between the four lowest GMAVs?6. Are any of the lowest GMAVsquestionable?7. Is the FAV reasonable in comparisonwith the SMAVs and GMAVs?8. For any commercially or recreationallyimportant species of the Great Lakes System,is the geometric mean of the acute valuesfrom flow-through tests in which theconcentrations of test material weremeasured lower than the FAV?9. Are any of the chronic values usedquestionable?10. Are any chronic values available foracutely sensitive species?11. Is the range of acute-chronic ratiosgreater than a factor of 10?12. Is the FCV reasonable in comparisonwith the available acute and chronic data?13. Is the measured or predicted chronicvalue for any commercially or recreationallyimportant species of the Great Lakes Systembelow the FCV?14. Are any of the other data important?15. Do any data look like they might beoutliers?16. Are there any deviations from theGuidance in this part? Are they acceptable?B. On the basis of all available pertinentlaboratory and field information, determine ifthe criterion is consistent with soundscientific evidence. If it is not, anothercriterion, either higher or lower, shall bederived consistent with the Guidance in thispart.
Methodology for Deriving Aquatic LifeValues: Tier II
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XII. Secondary Acute Value

If all eight minimum data requirements forcalculating an FAV using Tier I are not met,a Secondary Acute Value (SAV) for thewaters of the Great Lakes System shall becalculated for a chemical as follows:To calculate a SAV, the lowest GMAV inthe database is divided by the SecondaryAcute Factor (SAF) (Table A–1 of thisappendix) corresponding to the number ofsatisfied minimum data requirements listedin the Tier I methodology (section III.B.1 ofthis appendix). (Requirements for definitions,data collection and data review, contained insections I, II, and IV shall be applied to

calculation of a SAV.) If all eight minimumdata requirements are satisfied, a Tier Icriterion calculation may be possible. Inorder to calculate a SAV, the database mustcontain, at a minimum, a genus mean acutevalue (GMAV) for one of the following threegenera in the family Daphnidae—Ceriodaphnia sp., Daphnia sp., orSimocephalus sp.If appropriate, the SAV shall be made afunction of a water quality characteristic ina manner similar to that described in Tier I.
XIII. Secondary Acute-Chronic RatioIf three or more experimentally determinedACRs, meeting the data collection and review

requirements of Section VI of this appendix,are available for the chemical, determine theFACR using the procedure described inSection VI. If fewer than three acceptableexperimentally determined ACRs areavailable, use enough assumed ACRs of 18 sothat the total number of ACRs equals three.Calculate the Secondary Acute-Chronic Ratio(SACR) as the geometric mean of the threeACRs. Thus, if no experimentally determinedACRs are available, the SACR is 18.
XIV. Secondary Chronic Value

Calculate the Secondary Chronic Value(SCV) using one of the following:

A.   SCV =
FAV

SACR
use FAV from Tier I

  SCV =
SAV

FACR

  SCV =
SAV

SACR

( )

B
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.

.

If appropriate, the SCV will be made afunction of a water quality characteristic ina manner similar to that described in Tier I.
XV. Commercially or RecreationallyImportant SpeciesIf for a commercially or recreationallyimportant species of the Great Lakes Systemthe geometric mean of the acute values orchronic values from flow-through tests inwhich the concentrations of the test materialswere measured is lower than the calculatedSAV or SCV, then that geometric mean mustbe used as the SAV or SCV instead of thecalculated SAV or SCV.
XVI. Tier II ValueA. A Tier II value shall consist of twoconcentrations: the Secondary MaximumConcentration (SMC) and the SecondaryContinuous Concentration (SCC).B. The SMC is equal to one-half of theSAV.C. The SCC is equal to the lowest of theSCV or the Final Plant Value, if available,unless other data (see section IX of thisappendix) show that a lower value should beused.If toxicity is related to a water qualitycharacteristic, the SCC is obtained from theSecondary Chronic Equation or FPV, ifavailable, that results in the lowestconcentrations in the usual range of the waterquality characteristic, unless other data (Seesection IX of this appendix) show that alower value should be used.D. Round both the SMC and the SCC to twosignificant digits.E. The Tier II value is stated as:The procedures described in the Tier IImethodology indicate that, except possiblywhere a locally important species is verysensitive, aquatic organisms should not beaffected unacceptably if the four-day average

concentration of (1) does not exceed (2) µg/L more than once every three years on theaverage and if the one-hour averageconcentration does not exceed (3) µg/L morethan once every three years on the average.Where:(1) = insert name of material(2) = insert the SCC(3) = insert the SMCAs discussed above, States and Tribes havethe discretion to specify alternative averagingperiods or frequencies (see section X.E. ofthis appendix).
XVII. Appropriate Modifications

On the basis of all available pertinentlaboratory and field information, determine ifthe Tier II value is consistent with soundscientific evidence. If it is not, another value,either higher or lower, shall be derivedconsistent with the Guidance in this part.
TABLE A–1.— SECONDARY ACUTE

FACTORS

Number of minimum data re-
quirements satisfied

Adjustment
factor

1 .................................................. 21.9

2 .................................................. 13.0

3 .................................................. 8.0

4 .................................................. 7.0

5 .................................................. 6.1

6 .................................................. 5.2

7 .................................................. 4.3

Appendix B to Part 132—Great Lakes WaterQuality Initiative
Methodology for Deriving BioaccumulationFactors

Great Lakes States and Tribes shall adoptprovisions consistent with (as protective as)this appendix.
I. IntroductionA. The purpose of this methodology is todescribe procedures for derivingbioaccumulation factors (BAFs) to be used inthe calculation of Great Lakes Water QualityGuidance (Guidance) human health Tier Icriteria and Tier II values and wildlife TierI criteria. A subset of the human health BAFsare also used to identify the chemicals thatare considered bioaccumulative chemicals ofconcern (BCCs).B. Bioaccumulation reflects uptake of asubstance by aquatic organisms exposed tothe substance through all routes (i.e., ambientwater and food), as would occur in nature.Bioconcentration reflects uptake of asubstance by aquatic organisms exposed tothe substance only through the ambientwater. Both BAFs and bioconcentrationfactors (BCFs) are proportionality constantsthat describe the relationship between theconcentration of a substance in aquaticorganisms and its concentration in theambient water. For the Guidance in this part,BAFs, rather than BCFs, are used to calculateTier I criteria for human health and wildlifeand Tier II values for human health becausethey better account for the total exposure ofaquatic organisms to chemicals.C. For organic chemicals, baseline BAFscan be derived using four methods. Measuredbaseline BAFs are derived from field-measured BAFs; predicted baseline BAFs arederived using biota-sediment accumulationfactors (BSAFs) or are derived by multiplyinga laboratory-measured or predicted BCF by afood-chain multiplier (FCM). The lipidcontent of the aquatic organisms is used toaccount for partitioning of organic chemicalswithin organisms so that data from different
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tissues and species can be integrated. Inaddition, the baseline BAF is based on theconcentration of freely dissolved organicchemicals in the ambient water to facilitateextrapolation from one water to another.D. For inorganic chemicals, baseline BAFscan be derived using two of the fourmethods. Baseline BAFs are derived usingeither field-measured BAFs or by multiplyinglaboratory-measured BCFs by a FCM. Forinorganic chemicals, BAFs are assumed toequal BCFs (i.e., the FCM is 1.0), unlesschemical-specific biomagnification datasupport using a FCM other than 1.0.E. Because both humans and wildlifeconsume fish from both trophic levels 3 and4, two baseline BAFs are needed to calculateeither a human health criterion or value ora wildlife criterion for a chemical. Whenappropriate, ingestion through consumptionof invertebrates, plants, mammals, and birdsin the diet of wildlife species to be protectedmay be taken into account.
II. DefinitionsBaseline BAF. For organic chemicals, aBAF that is based on the concentration offreely dissolved chemical in the ambientwater and takes into account the partitioningof the chemical within the organism; forinorganic chemicals, a BAF that is based onthe wet weight of the tissue.Baseline BCF. For organic chemicals, a BCFthat is based on the concentration of freelydissolved chemical in the ambient water andtakes into account the partitioning of thechemical within the organism; for inorganicchemicals, a BCF that is based on the wetweight of the tissue.Bioaccumulation. The net accumulation ofa substance by an organism as a result ofuptake from all environmental sources.Bioaccumulation factor (BAF). The ratio(in L/kg) of a substance’s concentration intissue of an aquatic organism to itsconcentration in the ambient water, insituations where both the organism and itsfood are exposed to and the ratio does notchange substantially over time.Bioconcentration. The net accumulation ofa substance by an aquatic organism as aresult of uptake directly from the ambientwater through gill membranes or otherexternal body surfaces.Bioconcentration factor (BCF). The ratio (inL/kg) of a substance’s concentration in tissueof an aquatic organism to its concentration inthe ambient water, in situations where theorganism is exposed through the water onlyand the ratio does not change substantiallyover time.Biota-sediment accumulation factor(BSAF). The ratio (in kg of organic carbon/kg of lipid) of a substance’s lipid-normalizedconcentration in tissue of an aquaticorganism to its organic carbon-normalizedconcentration in surface sediment, insituations where the ratio does not changesubstantially over time, both the organismand its food are exposed, and the surfacesediment is representative of average surfacesediment in the vicinity of the organism.Depuration. The loss of a substance froman organism as a result of any active orpassive process.Food-chain multiplier (FCM). The ratio ofa BAF to an appropriate BCF.

Octanol-water partition coefficient (KOW).The ration of the concentration of a substancein the n-octanol phase to its concentration inthe aqueous phase in an equilibrated two-phase octanol-water system. For log KOW, thelog of the octanol-water partition coefficientis a base 10 logarithm.Uptake. Acquisition of a substance fromthe environment by an organism as a resultof any active or passive process.
III. Review and Selection of DataA. Data Sources. Measured BAFs, BSAFsand BCFs are assembled from availablesources including the following:1. EPA Ambient Water Quality Criteriadocuments issued after January 1, 1980.2. Published scientific literature.3. Reports issued by EPA or other reliablesources.4. Unpublished data.One useful source of references is theAquatic Toxicity Information Retrieval(AQUIRE) database.B. Field-Measured BAFs. The followingprocedural and quality assurancerequirements shall be met for field-measuredBAFs:1. The field studies used shall be limitedto those conducted in the Great Lakes Systemwith fish at or near the top of the aquaticfood chain (i.e., in trophic levels 3 and/or 4).2. The trophic level of the fish species shallbe determined.3. The site of the field study should not beso unique that the BAF cannot beextrapolated to other locations where thecriteria and values will apply.4. For organic chemicals, the percent lipidshall be either measured or reliably estimatedfor the tissue used in the determination of theBAF.5. The concentration of the chemical in thewater shall be measured in a way that can berelated to particulate organic carbon (POC)and/or dissolved organic carbon (DOC) andshould be relatively constant during thesteady-state time period.6. For organic chemicals with log Kowgreater than four, the concentrations of POCand DOC in the ambient water shall be eithermeasured or reliably estimated.7. For inorganic and organic chemicals,BAFs shall be used only if they are expressedon a wet weight basis; BAFs reported on adry weight basis cannot be converted to wetweight unless a conversion factor ismeasured or reliably estimated for the tissueused in the determination of the BAF.C. Field-Measured BSAFs. The followingprocedural and quality assurancerequirements shall be met for field-measuredBSAFs:1. The field studies used shall be limitedto those conducted in the Great Lakes Systemwith fish at or near the top of the aquaticfood chain (i.e., in trophic levels 3 and/or 4).2. Samples of surface sediments (0–1 cm isideal) shall be from locations in which thereis net deposition of fine sediment and isrepresentative of average surface sediment inthe vicinity of the organism.3. The Kows used shall be acceptablequality as described in section III.F below.4. The site of the field study should not beso unique that the resulting BAF cannot be

extrapolated to other locations where thecriteria and values will apply.5. The tropic level of the fish species shallbe determined.6. The percent lipid shall be eithermeasured or reliably estimated for the tissueused in the determination of the BAF.D. Laboratory-Measured BCFs. Thefollowing procedural and quality assurancerequirements shall be met for laboratory-measured BCFs:1. The test organism shall not be diseased,unhealthy, or adversely affected by theconcentration of the chemical.2. The total concentration of the chemicalin the water shall be measured and shouldbe relatively constant during the steady-statetime period.3. The organisms shall be exposed to thechemical using a flow-through or renewalprocedure.4. For organic chemicals, the percent lipidshall be either measured or reliably estimatedfor the tissue used in the determination of theBCF.5. For organic chemicals with log Kowgreater than four, the concentrations of POCand DOC in the test solution shall be eithermeasured or reliably estimated.6. Laboratory-measured BCFs should bedetermined using fish species, but BCFsdetermined with molluscs and otherinvertebrates may be used with caution. Forexample, because invertebrates metabolizesome chemicals less efficiently thanvertebrates, a baseline BCF determined forsuch a chemical using invertebrates isexpected to be higher than a comparablebaseline BCF determined using fish.7. If laboratory-measured BCFs increase ordecrease as the concentration of the chemicalincreases in the test solutions in abioconcentration test, the BCF measured atthe lowest test concentration that is aboveconcentrations existing in the control watershall be used (i.e., a BCF should becalculated from a control treatment). Theconcentrations of an inorganic chemical in abioconcentration test should be greater thannormal background levels and greater thanlevels required for normal nutrition of thetest species if the chemical is amicronutrient, but below levels thatadversely affect the species.Bioaccummulation of an inorganic chemicalmight be overestimated if concentrations areat or below normal background levels due to,for example, nutritional requirements of thetest organisms.8. For inorganic and organic chemicals,BCFs shall be used only if they are expressedon a wet weight basis. BCFs reported on a dryweight basis cannot be converted to wetweight unless a conversion factor ismeasured or reliably estimated for the tissueused in the determination of the BAF.9. BCFs for organic chemicals may bebased on measurement or radioactivity onlywhen the BCF is intended to includemetabolites or when there is confidence thatthere is no interference due to metabolites.10. The calculation of the BCF mustappropriately address growth dilution.11. Other aspects of the methodology usedshould be similar to those described byASTM (1990).
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E. Predicted BCFs. The followingprocedural and quality assurancerequirements shall be met for predictedBCFs:1. The Kow used shall be of acceptablequality as described in section III.F below.2. The predicted baseline BCF shall becalculated using the equation: predictedbaseline BCF = Kowwhere:Kow = octanol-water partition coefficient.F. Octanol-Water Partition Coefficient(Kow). 1. The value of Kow used for an organicchemical shall be determined by givingpriority to the experimental andcomputational techniques used as follows:Log Kow < 4:

Priority Technique

1 ............................ Slow-stir.
1 ............................ Generator-column.
1 ............................ Shake-flask.
2 ............................ Reverse-phase liquid

chromatography on
C18 chromatography
packing with extrapo-
lation to zero percent
solvent.

3 ............................ Reverse-phase liquid
chromatography on
C18 chromatography
packing without ex-
trapolation to zero
percent solvent.

4 ............................ Calculated by the
CLOGP program.

Log Kow > 4:
Priority Technique

1 ............... Slow Stir.
1 ............... Generator-column.
2 ............... Reverse-phase liquid chroma-

tography on C18 chroma-
tography packing with ex-
trapolation to zero percent sol-
vent.

3 ............... Reverse-phase liquid chroma-
tography on C18 chroma-
tography packing without ex-
trapolation to zero percent sol-
vent.

4 ............... Shake-flask.
5 ............... Calculated by the CLOGP pro-

gram.

2. The CLOGP program is a computerprogram available from Pomona College. Avalue of Kow that seems to be different fromthe others should be considered an outlierand not used. The value of Kow used for anorganic chemical shall be the geometric meanof the available Kows with highest priority orcan be calculated from the arithmetic meanof the available log Kow with the highestpriority. Because it is an intermediate valuein the derivation of a BAF, the value used forthe Kow of a chemical should not be roundedto fewer than three significant digits and avalue for log Kow should not be rounded to

fewer than three significant digits after thedecimal point.G. This methodology provides overallguidance for the derivation of BAFs, but itcannot cover all the decisions that must bemade in the review and selection ofacceptable data. Professional judgment isrequired throughout the process. A degree ofuncertainty is associated with thedetermination of any BAF, BSAF, BCF orKow. The amount of uncertainty in a baselineBAF depends on both the quality of dataavailable and the method used to derive theBAF.H. Hereinafter in this methodology, theterms BAF, BSAF, BCF and Kow refer to onesthat are consistent with the procedural andquality assurance requirements given above.
IV. Four Methods for Deriving Baseline BAFsBaseline BAFs shall be derived using thefollowing four methods, which are listedfrom most preferred to least preferred:A. A measured baseline BAF for an organicor inorganic chemical derived from a fieldstudy of acceptable quality.B. A predicted baseline BAF for an organicchemical derived using field-measuredBSAFs of acceptable quality.C. A predicted baseline BAF for an organicor inorganic chemical derived from a BCFmeasured in a laboratory study of acceptablequality and a FCM.D. A predicted baseline BAF for an organicchemical derived from a Kow of acceptablequality and a FCM.For comparative purposes, baseline BAFsshould be derived for each chemical by asmany of the four methods as available dataallow.
V. Calculation of Baseline BAFs for OrganicChemicalsA. Lipid Normalization. 1. It is assumedthat BAFs and BCFs for organic chemicalscan be extrapolated on the basis of percentlipid from one tissue to another and from oneaquatic species to another in most cases.2. Because BAFs and BCFs for organicchemicals are related to the percent lipid, itdoes not make any difference whether thetissue sample is whole body or edibleportion, but both the BAF (or BCF) and thepercent lipid must be determined for thesame tissue. The percent lipid of the tissueshould be measured during the BAF or BCFstudy, but in some cases it can be reliablyestimated from measurements on tissue fromother organisms. If percent lipid is notreported for the test organisms in the originalstudy, it may be obtained from the author; or,in the case of a laboratory study, lipid datafor the same or a comparable laboratorypopulation of test organisms that were usedin the original study may be used.3. The lipid-normalized concentration, Cl,of a chemical in tissue is defined using thefollowing equation:

C
C
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=

Where:CB=concentration of the organic chemical inthe tissue of aquatic biota (either wholeorganism or specified tissue) (µg/g).fl=fraction of the tissue that is lipid.B. Bioavailability. By definition, baselineBAFs and BCFs for organic chemicals,whether measured or predicted are based onthe concentration of the chemical that isfreely dissolved in the ambient water in orderto account for bioavailability. For thepurposes of this Guidance in this part, therelationship between the total concentrationof the chemical in the water (i.e., that whichis freely dissolved plus that which is sorbedto particulate organic carbon or to dissolvedorganic carbon) to the freely dissolvedconcentration of the chemical in the ambientwater shall be calculated using the followingequation:
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w=freely dissolved concentration of theorganic chemical in the ambient water;Ct
w=total concentration of the organicchemical in the ambient water;ffd=fraction of the total chemical in theambient water that is freely dissolved.The fraction of the total chemical in theambient water that is freely dissolved, ffd,shall be calculated using the followingequation:
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Where:DOC=concentration of dissolved organiccarbon, kg of dissolved organic carbon/L of water.KOW=octanol-water partition coefficient ofthe chemical.POC=concentration of particulate organiccarbon, kg of particulate organic carbon/L of water.C. Food-Chain Multiplier. In the absence ofa field-measured BAF or a predicted BAFderived from a BSAF, a FCM shall be usedto calculate the baseline BAF for trophiclevels 3 and 4 from a laboratory-measured orpredicted BCF. For an organic chemical, theFCM used shall be derived from Table B–1using the chemical’s log KOW and linearinterpolation. A FCM greater than 1.0 appliesto most organic chemicals with a log KOW offour or more. The trophic level used shalltake into account the age or size of the fishspecies consumed by the human, avian ormammalian predator because, for somespecies of fish, the young are in trophic level3 whereas the adults are in trophic level 4.D. Calculation of a Baseline BAF from aField-Measured BAF. A baseline BAF shall becalculated from a field-measured BAF ofacceptable quality using the followingequation:
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Where:BAFt
T=BAF based on total concentration intissue and water.fl=fraction of the tissue that is lipid.ffd=fraction of the total chemical that is freelydissolved in the ambient water.The trophic level to which the baseline BAFapplies is the same as the trophic level of theorganisms used in the determination of the

field-measured BAF. For each trophic level,a species mean measured baseline BAF shallbe calculated as the geometric mean if morethan one measured baseline BAF is availablefor a given species. For each trophic level,the geometric mean of the species meanmeasured baseline BAFs shall be calculated.If a baseline BAF based on a measured BAFis available for either trophic level 3 or 4, but

not both, a measured baseline BAF for theother trophic level shall be calculated usingthe ratio of the FCMs that are obtained bylinear interpolation from Table B–1 for thechemical.E. Calculation of a Baseline BAF from aField-Measured BSAF. 1. A baseline BAF fororganic chemical ‘‘i’’ shall be calculated froma field-measured BSAF of acceptable qualityusing the following equation:
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Where:(BSAF)i=BSAF for chemical ‘‘i’’.(BSAF)r=BSAF for the reference chemical‘‘r’’.

(KOW)i=octanol-water partition coefficient forchemical ‘‘i’’.(KOW)r=octanol-water partition coefficient forthe reference chemical ‘‘r’’.2. A BSAF shall be calculated using thefollowing equation:
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Where:Ct=the lipid-normalized concentration of thechemical in tissue.CSOC=the organic carbon-normalizedconcentration of the chemical insediment.3. The organic carbon-normalizedconcentration of a chemical in sediment,CSOC, shall be calculated using the followingequation:
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Where:
CS=concentration of chemical in sediment(µg/g sediment).fOC=fraction of the sediment that is organiccarbon.4. Predicting BAFs from BSAFs requiresdata from a steady-state (or near steady-state)condition between sediment and ambientwater for both a reference chemical ‘‘r’’ witha field-measured BAFl

fd and other chemicals‘‘n=i’’ for which BSAFs are to be determined.5. The trophic level to which the baselineBAF applies is the same as the trophic levelof the organisms used in the determinationof the BSAF. For each trophic level, a speciesmean baseline BAF shall be calculated as thegeometric mean if more than one baseline

BAF is predicted from BSAFs for a givenspecies. For each trophic level, the geometricmean of the species mean baseline BAFsderived using BSAFs shall be calculated.6. If a baseline BAF based on a measuredBSAF is available for either trophic level 3or 4, but not both, a baseline BAF for theother trophic level shall be calculated usingthe ratio of the FCMs that are obtained bylinear interpolation from Table B–1 for thechemical.F. Calculation of a Baseline BAF from aLaboratory-Measured BCF. A baseline BAFfor trophic level 3 and a baseline BAF fortrophic level 4 shall be calculated from alaboratory-measured BCF of acceptablequality and a FCM using the followingequation:
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Where:BCFt
T=BCF based on total concentration intissue and water.fl=fraction of the tissue that is lipid.ffd=fraction of the total chemical in the testwater that is freely dissolved.FCM=the food-chain multiplier obtainedfrom Table B–1 by linear interpolationfor trophic level 3 or 4, as necessary.For each trophic level, a species meanbaseline BAF shall be calculated as thegeometric mean if more than one baseline

BAF is predicted from laboratory-measuredBCFs for a given species. For each trophiclevel, the geometric mean of the speciesmean baseline BAFs based on laboratory-measured BCFs shall be calculated.G. Calculation of a Baseline BAF from anOctanol-Water Partition Coefficient. Abaseline BAF for trophic level 3 and abaseline BAF for trophic level 4 shall becalculated from a KOW of acceptable qualityand a FCM using the following equation:

Baseline BAF=(FCM) (predicted baselineBCF)=(FCM) (KOW)Where:FCM=the food-chain multiplier obtainedfrom Table B–1 by linear interpolationfor trophic level 3 or 4, as necessary.KOW=octanol-water partition coefficient.
VI. Human Health and Wildlife BAFs forOrganic Chemicals

A. To calculate human health and wildlifeBAFs for an organic chemical, the KOW of the
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chemical shall be used with a POCconcentration of 0.00000004 kg/L and a DOCconcentration of 0.000002 kg/L to yield thefraction freely dissolved:
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B. The human health BAFs for an organicchemical shall be calculated using thefollowing equations:
For trophic level 3:

Human Health BAF )(0.0182) +1](fTL3

HH

fd= [( )baseline BAF

For trophic level 4:

Human Health BAF )(0.0310) +1](fTL4

HH

fd= [( )baseline BAF

Where:0.0182 and 0.0310 are the standardizedfraction lipid values for trophic levels 3 and
4, respectively, that are used to derive humanhealth criteria and values for the GLI. C. The wildlife BAFs for an organicchemical shall be calculated using thefollowing equations:For trophic level 3:

Wildlife BAF baseline BAFTL3
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fd)(0.0646) +1](f= [( )

For trophic level 4:

Wildlife BAF baseline BAFTL4
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fd)(0.1031) +1](f= [( )

Where:0.0646 and 0.1031 are the standardizedfraction lipid values for trophic levels 3 and4, respectively, that are used to derivewildlife criteria for the GLI.
VII. Human Health and Wildlife BAFs forInorganic ChemicalsA. For inorganic chemicals, the baselineBAFs for trophic levels 3 and 4 are bothassumed to equal the BCF determined for thechemical with fish, i.e., the FCM is assumedto be 1 for both trophic levels 3 and 4.However, a FCM greater than 1 might beapplicable to some metals, such as mercury,if, for example, an organometallic form of themetal biomagnifies.B. BAFs for Human Health Criteria andValues.1. Measured BAFs and BCFs used todetermine human health BAFs for inorganic

chemicals shall be based on edible tissue(e.g., muscle) of freshwater fish unless it isdemonstrated that whole-body BAFs or BCFsare similar to edible-tissue BAFs or BCFs.BCFs and BAFs based on measurements ofaquatic plants and invertebrates should notbe used in the derivation of human healthcriteria and values.2. If one or more field-measured baselineBAFs for an inorganic chemical are availablefrom studies conducted in the Great LakesSystem with the muscle of fish:a. For each trophic level, a species meanmeasured baseline BAF shall be calculated asthe geometric mean if more than onemeasured BAF is available for a givenspecies; andb. For each trophic level, the geometricmean of the species mean measured baselineBAFs shall be used as the human health BAFfor that chemical.

3. If an acceptable measured baseline BAFis not available for an inorganic chemical andone or more acceptable edible-portionlaboratory-measured BCFs are available forthe chemical, a predicted baseline BAF shallbe calculated by multiplying the geometricmean of the BCFs times a FCM. The FCMwill be 1.0 unless chemical-specificbiomagnification data support using amultiplier other than 1.0. The predictedbaseline BAF shall be used as the humanhealth BAF for that chemical.C. BAFs for Wildlife Criteria.1. Measured BAFs and BCFs used todetermine wildlife BAFs for inorganicchemicals shall be based on whole-bodyfreshwater fish and invertebrate data unlessit is demonstrated that edible-tissue BAFs orBCFs are similar to whole-body BAFs orBCFs.
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2. If one or more field-measured baselineBAFs for an inorganic chemical are availablefrom studies conducted in the Great LakesSystem with whole body of fish orinvertebrates:2. For each trophic level, a species meanmeasured baseline BAF shall be calculated asthe geometric mean if more than onemeasured BAF is available for a givenspecies.b. For each trophic level, the geometricmean of the species mean measured baselineBAFs shall be used as the wildlife BAF forthat chemical.3. If an acceptable measured baseline BAFis not available for an inorganic chemical andone or more acceptable whole-body

laboratory-measured BCFs are available forthe chemical, a predicted baseline BAF shallbe calculated by multiplying the geometricmean of the BCFs times a FCM. The FCMwill be 1.0 unless chemical-specificbiomagnification data support using amultiplier other than 1.0. The predictedbaseline BAF shall be used as the wildlifeBAF for that chemical.
VIII. Final ReviewFor both organic and inorganic chemicals,human health and wildlife BAFs for bothtrophic levels shall be reviewed forconsistency with all available dataconcerning the bioaccumulation,bioconcentration, and metabolism of the

chemical. For example, informationconcerning octanol-water partitioning,molecular size, or other physicochemicalproperties that might enhance or inhibitbioaccumulation should be considered fororganic chemicals. BAFs derived inaccordance with this methodology should bemodified if changes are justified by availabledata.
IX. Literature Cited

ASTM. 1990. Standard Practice forConducting Bioconcentration Tests withFishes and Saltwater Bivalve Molluscs.Standard E 1022. American Society forTesting and Materials, Philadelphia, PA.
TABLE B–1.—FOOD-CHAIN MULTIPLIERS FOR TROPHIC LEVELS 2, 3 & 4

Log Kow
Trophic
level 2

Trophic1

level 3
Trophic
level 4

2.0 ............................................................................................................................................................ 1.000 1.005 1.000
2.5 ............................................................................................................................................................ 1.000 1.010 1.002
3.0 ............................................................................................................................................................ 1.000 1.028 1.007
3.1 ............................................................................................................................................................ 1.000 1.034 1.007
3.2 ............................................................................................................................................................ 1.000 1.042 1.009
3.3 ............................................................................................................................................................ 1.000 1.053 1.012
3.4 ............................................................................................................................................................ 1.000 1.067 1.014
3.5 ............................................................................................................................................................ 1.000 1.083 1.019
3.6 ............................................................................................................................................................ 1.000 1.103 1.023
3.7 ............................................................................................................................................................ 1.000 1.128 1.033
3.8 ............................................................................................................................................................ 1.000 1.161 1.042
3.9 ............................................................................................................................................................ 1.000 1.202 1.054
4.0 ............................................................................................................................................................ 1.000 1.253 1.072
4.1 ............................................................................................................................................................ 1.000 1.315 1.096
4.2 ............................................................................................................................................................ 1.000 1.380 1.130
4.3 ............................................................................................................................................................ 1.000 1.491 1.178
4.4 ............................................................................................................................................................ 1.000 1.614 1.242
4.5 ............................................................................................................................................................ 1.000 1.766 1.334
4.6 ............................................................................................................................................................ 1.000 1.950 1.459
4.7 ............................................................................................................................................................ 1.000 2.175 1.633
4.8 ............................................................................................................................................................ 1.000 2.452 1.871
4.9 ............................................................................................................................................................ 1.000 2.780 2.193
5.0 ............................................................................................................................................................ 1.000 3.181 2.612
5.1 ............................................................................................................................................................ 1.000 3.643 3.162
5.2 ............................................................................................................................................................ 1.000 4.188 3.873
5.3 ............................................................................................................................................................ 1.000 4.803 4.742
5.4 ............................................................................................................................................................ 1.000 5.502 5.821
5.5 ............................................................................................................................................................ 1.000 6.266 7.079
5.6 ............................................................................................................................................................ 1.000 7.096 8.551
5.7 ............................................................................................................................................................ 1.000 7.962 10.209
5.8 ............................................................................................................................................................ 1.000 8.841 12.050
5.9 ............................................................................................................................................................ 1.000 9.716 13.964
6.0 ............................................................................................................................................................ 1.000 10.556 15.996
6.1 ............................................................................................................................................................ 1.000 11.337 17.783
6.2 ............................................................................................................................................................ 1.000 12.064 19.907
6.3 ............................................................................................................................................................ 1.000 12.691 21.677
6.4 ............................................................................................................................................................ 1.000 13.228 23.281
6.5 ............................................................................................................................................................ 1.000 13.662 24.604
6.6 ............................................................................................................................................................ 1.000 13.980 25.645
6.7 ............................................................................................................................................................ 1.000 14.223 26.363
6.8 ............................................................................................................................................................ 1.000 14.355 26.669
6.9 ............................................................................................................................................................ 1.000 14.388 26.669
7.0 ............................................................................................................................................................ 1.000 14.305 26.242
7.1 ............................................................................................................................................................ 1.000 14.142 25.468
7.2 ............................................................................................................................................................ 1.000 13.852 24.322
7.3 ............................................................................................................................................................ 1.000 13.474 22.856
7.4 ............................................................................................................................................................ 1.000 12.987 21.038
7.5 ............................................................................................................................................................ 1.000 12.517 18.967
7.6 ............................................................................................................................................................ 1.000 11.708 16.749
7.7 ............................................................................................................................................................ 1.000 10.914 14.388
7.8 ............................................................................................................................................................ 1.000 10.069 12.050
7.9 ............................................................................................................................................................ 1.000 9.162 9.840
8.0 ............................................................................................................................................................ 1.000 8.222 7.798
8.1 ............................................................................................................................................................ 1.000 7.278 6.012
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TABLE B–1.—FOOD-CHAIN MULTIPLIERS FOR TROPHIC LEVELS 2, 3 & 4—Continued

Log Kow
Trophic
level 2

Trophic1

level 3
Trophic
level 4

8.2 ............................................................................................................................................................ 1.000 6.361 4.519
8.3 ............................................................................................................................................................ 1.000 5.489 3.311
8.4 ............................................................................................................................................................ 1.000 4.683 2.371
8.5 ............................................................................................................................................................ 1.000 3.949 1.663
8.6 ............................................................................................................................................................ 1.000 3.296 1.146
8.7 ............................................................................................................................................................ 1.000 2.732 0.778
8.8 ............................................................................................................................................................ 1.000 2.246 0.521
8.9 ............................................................................................................................................................ 1.000 1.837 0.345
9.0 ............................................................................................................................................................ 1.000 1.493 0.226

1 The FCMs for trophic level 3 are the geometric mean of the FCMs for sculpin and alewife.

Appendix C to Part 132—Great Lakes WaterQuality Initiative Methodologies forDevelopment of Human Health Criteria andValuesGreat Lakes States and Tribes shall adoptprovisions consistent with (as protective as)this appendix.
I. IntroductionGreat Lakes States and Tribes shall adoptprovisions consistent with this appendix C toensure protection of human health.A. Goal. The goal of the human healthcriteria for the Great Lakes System is theprotection of humans from unacceptableexposure to toxicants via consumption ofcontaminated fish and drinking water andfrom ingesting water as a result ofparticipation in water-oriented recreationalactivities.B. Definitions.Acceptable daily exposure (ADE). Anestimate of the maximum daily dose of asubstance which is not expected to result inadverse noncancer effects to the generalhuman population, including sensitivesubgroups.Adverse effect. Any deleterious effect toorganisms due to exposure to a substance.This includes effects which are or maybecome debilitating, harmful or toxic to thenormal functions of the organism, but doesnot include non-harmful effects such astissue discoloration alone or the induction ofenzymes involved in the metabolism of thesubstance.Carcinogen. A substance which causes anincreased incidence of benign or malignantneoplasms, or substantially decreases thetime to develop neoplasms, in animals orhumans. The classification of carcinogens isdiscussed in section II.A of appendix C topart 132.Human cancer criterion (HCC). A HumanCancer Value (HCV) for a pollutant thatmeets the minimum data requirements forTier I specified in appendix C.Human cancer value (HCV). The maximumambient water concentration of a substance atwhich a lifetime of exposure from either:drinking the water, consuming fish from thewater, and water-related recreation activities;or consuming fish from the water, and water-related recreation activities, will represent aplausible upper-bound risk of contractingcancer of one in 100,000 using the exposureassumptions specified in the Methodologiesfor the Development of Human Health

Criteria and Values in appendix C of thispart.Human noncancer criterion (HNC). AHuman Noncancer Value (HNV) for apollutant that meets the minimum datarequirements for Tier I specified in appendixC of this part.Human noncancer value (HNV). Themaximum ambient water concentration of asubstance at which adverse noncancer effectsare not likely to occur in the humanpopulation from lifetime exposure via either:drinking the water, consuming fish from thewater, and water-related recreation activities;or consuming fish from the water, and water-related recreation activities using theMethodologies for the Development ofHuman Health criteria and Values inappendix C of this part.Linearized multi-stage model. Aconservative mathematical model for cancerrisk assessment. This model fits linear dose-response curves to low doses. It is consistentwith a no-threshold model of carcinogenesis,i.e., exposure to even a very small amount ofthe substance is assumed to produce a finiteincreased risk of cancer.Lowest observed adverse effect level(LOAEL). The lowest tested dose orconcentration of a substance which resultedin an observed adverse effect in exposed testorganisms when all higher doses orconcentrations resulted in the same or moresevere effects.No observed adverse effect level (NOAEL).The highest tested dose or concentration ofa substance which resulted in no observedadverse effect in exposed test organismswhere higher doses or concentrationsresulted in an adverse effect.Quantitative structure activity relationship(OSAR) or structure activity relationship(SAR). A mathematical relationship betweena property (activity) of a chemical and anumber of descriptors of the chemical. Thesedescriptors are chemical or physicalcharacteristics obtained experimentally orpredicted from the structure of the chemical.Relative source contribution (RSC). Thefactor (percentage) used in calculating anHNV or HNC to account for all sources ofexposure to a contaminant. The RSC reflectsthe percent of total exposure which can beattributed to surface water through waterintake and fish consumption.Risk associated dose (RAD). A dose of aknown or presumed carcinogenic substancein (mg/kg/day) which, over a lifetime ofexposure, is estimated to be associated with

a plausible upper bound incremental cancerrisk equal to one in 100,000.Slope factor. Also known as q1*, slopefactor is the incremental rate of cancerdevelopment calculated through use of alinearized multistage model or otherappropriate model. It is expressed in (mg/kg/day) of exposure to the chemical in question.Threshold effect. An effect of a substancefor which there is a theoretical or empiricallyestablished dose or concentration belowwhich the effect does not occur.Uncertainty factor (UF). One of severalnumeric factors used in operationallyderiving criteria from experimental data toaccount for the quality or quantity of theavailable data.C. Level of Protection. The criteriadeveloped shall provide a level of protectionlikely to be without appreciable risk ofcarcinogenic and/or noncarcinogenic effects.Criteria are a function of the level ofdesignated risk or no adverse effectestimation, selection of data and exposureassumptions. Ambient criteria for singlecarcinogens shall not be set at a levelrepresenting a lifetime upper-boundincremental risk greater than one in 100,000of developing cancer using the hazardassessment techniques and exposureassumptions described herein. Criteriaaffording protection from noncarcinogeniceffects shall be established at levels that,taking into account uncertainties, areconsidered likely to be without anappreciable risk of adverse human healtheffects (i.e., acute, subchronic and chronictoxicity including reproductive anddevelopmental effects) during a lifetime ofexposure, using the risk assessmenttechniques and exposure assumptionsdescribed herein.D. Two-tiered Classification. Chemicalconcentration levels in surface waterprotective of human health shall be derivedbased on either a Tier I or Tier IIclassification. The two Tiers are primarilydistinguished by the amount of toxicity dataavailable for deriving the concentrationlevels and the quantity and quality of data onbioaccumulation.
II. Minimum Data RequirementsThe best available toxicity data on theadverse health effects of a chemical and thebest data on bioaccumulation factors shall beused when developing human health Tier Icriteria or Tier II values. The best availabletoxicity data shall include data from well-
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conducted epidemiologic and/or animalstudies which provide, in the case ofcarcinogens, an adequate weight of evidenceof potential human carcinogenicity and, inthe case of noncarcinogens, a dose-responserelationship involving critical effectsbiologically relevant to humans. Suchinformation should be obtained from the EPAIntegrated Risk Information System (IRIS)database, the scientific literature, and otherinformational databases, studies and/orreports containing adverse health effects dataof adequate quality for use in this procedure.Strong consideration shall be given to themost currently available guidance providedby IRIS in deriving criteria or values,supplemented with any recent data notincorporated into IRIS. When deviations fromIRIS are anticipated or considered necessary,it is strongly recommended that such actionsbe communicated to the EPA Reference Dose(RfD) and/or the Cancer Risk AssessmentVerification Endeavor (CRAVE) workgroupimmediately. The best availablebioaccumulation data shall include data fromfield studies and well-conducted laboratorystudies.A. Carcinogens. Tier I criteria and Tier IIvalues shall be derived using themethodologies described in section III.A ofthis appendix when there is adequateevidence of potential human carcinogeniceffects for a chemical. It is stronglyrecommended that the EPA classificationsystem for chemical carcinogens, which isdescribed in the 1986 EPA Guidelines forCarcinogenic Risk Assessment (U.S. EPA,1986), or future modifications thereto, beused in determining whether adequateevidence of potential carcinogenic effectsexists. Carcinogens are classified, dependingon the weight of evidence, as either humancarcinogens, probable human carcinogens, orpossible human carcinogens. The humanevidence is considered inadequate andtherefore the chemical cannot be classified asa human carcinogen, if one of two conditionsexists: (a) there are few pertinent data, or (b)the available studies, while showingevidence of association, do not excludechance, bias, or confounding and therefore acasual interpretation is not credible. Theanimal evidence is considered inadequate,and therefore the chemical cannot beclassified as a probable or possible humancarcinogen, when, because of majorqualitative or quantitative limitations, theevidence cannot be interpreted as showingeither the presence or absence of acarcinogenic effect.Chemicals are described as ‘‘humancarcinogens’’ when there is sufficientevidence from epidemiological studies tosupport a causal association betweenexposure to the chemicals and cancer.Chemicals described as ‘‘probable humancarcinogens’’ include chemicals for whichthe weight of evidence of humancarcinogenicity based on epidemiologicalstudies is limited. Limited human evidenceis that which indicates that a causalinterpretation is credible, but that alternativeexplanations, such as chance, bias, orconfounding, cannot adequately be excluded.Probable human carcinogens are also agentsfor which there is sufficient evidence from

animal studies and for which there isinadequate evidence or no data fromepidemiologic studies. Sufficient animalevidence is data which indicates that there isan increased incidence of malignant tumorsor combined malignant and benign tumors:(a) in multiple species or strains; (b) inmultiple experiments (e.g., with differentroutes of administration or using differentdose levels); or (c) to an unusual degree ina single experiment with regard to highincidence, unusual site or type of tumor, orearly age at onset. Additional evidence maybe provided by data on dose-response effects,as well as information from short-term tests(such as mutagenicity/genotoxicity testswhich help determine whether the chemicalinteracts directly with DNA) or on chemicalstructure, metabolism or mode of action.‘‘Possible human carcinogens’’ arechemicals with limited evidence ofcarcinogenicity in animals in the absence ofhuman data. Limited animal evidence isdefined as data which suggests acarcinogenic effect but are limited because:(a) The studies involve a single species,strain, or experiment and do not meet criteriafor sufficient evidence (see precedingparagraph); or (b) the experiments arerestricted by inadequate dosage levels,inadequate duration of exposure to the agent,inadequate period of follow-up, poorsurvival, too few animals, or inadequatereporting; or (c) the studies indicate anincrease in the incidence of benign tumorsonly. More specifically, this group caninclude a wide variety of evidence, e.g., (a)a malignant tumor response in a single well-conducted experiment that does not meetconditions for sufficient evidence, (b) tumorresponse of marginal statistical significancein studies having inadequate design orreporting, (c) benign but not malignanttumors with an agent showing no response ina variety of short-term tests for mutagenicity,and (d) response of marginal statisticalsignificance in a tissue known to have a highor variable background rate.1. Tier I: Weight of evidence of potentialhuman carcinogenic effects sufficient toderive a Tier I HCC shall generally includehuman carcinogens, probable humancarcinogens and can include, on a case-by-case basis, possible human carcinogens ifstudies have been well-conducted albeitbased on limited evidence, when comparedto studies used in classifying human andprobable human carcinogens. The decision touse data on a possible human carcinogen forderiving Tier I criteria shall be a case-by-casedetermination. In determining whether toderive a Tier I HCC, additional evidence thatshall be considered includes but is notlimited to available information on mode ofaction, such as mutagenicity/genotoxicity(determinations of whether the chemicalinteracts directly with DNA), structureactivity, and metabolism.2. Tier II: Weight of evidence of possiblehuman carcinogenic effects sufficient toderive a Tier II human cancer value shallinclude those possible human carcinogensfor which there are at a minimum, datasufficient for quantitative risk assessment,but for which data are inadequate for Tier Icriterion development due to a tumor

response of marginal statistical significanceor inability to derive a strong dose-responserelationship. In determining whether toderive Tier II human cancer values,additional evidence that shall be consideredincludes but is not limited to availableinformation on mode of action such asmutagenicity/genotoxicity (determinations ofwhether the chemical interacts directly withDNA), structure activity and metabolism. Aswith the use of data on possible humancarcinogens in developing Tier I criteria, thedecision to use data on possible humancarcinogens to derive Tier II values shall bemade on a case-by-case basis.B. Noncarcinogens. All available toxicitydata shall be evaluated considering the fullrange of possible health effects of a chemical,i.e., acute/subacute, chronic/subchronic andreproductive/developmental effects, in orderto best describe the dose-responserelationship of the chemical, and to calculatehuman noncancer criteria and values whichwill protect against the most sensitiveendpoint(s) of toxicity. Although it isdesirable to have an extensive databasewhich considers a wide range of possibleadverse effects, this type of data exists for avery limited number of chemicals. For manyothers, there is a range in quality andquantity of data available. To assureminimum reliability of criteria and values, itis necessary to establish a minimum databasewith which to develop Tier I criteria or TierII values. The following represent theminimum data sets necessary for thisprocedure.1. Tier I: The minimum data set sufficientto derive a Tier I human HNC shall includeat least one well-conducted epidemiologicstudy or animal study. A well-conductedepidemiologic study for a Tier I HNC mustquantify exposure level(s) and demonstratepositive association between exposure to achemical and adverse effect(s) in humans. Awell-conducted study in animals mustdemonstrate a dose response relationshipinvolving one or more critical effect(s)biologically relevant to humans. (Forexample, study results from an animal whosepharmacokinetics and toxicokinetics matchthose of a human would be considered mostbiologically relevant.) Ideally, the duration ofa study should span multiple generations ofexposed test species or at least a majorportion of the lifespan of one generation.This type of data is currently very limited. Bythe use of uncertainty adjustments, shorterterm studies (such as 90-day subchronicstudies) with evaluation of more limitedeffect(s) may be used to extrapolate to longerexposures or to account for a variety ofadverse effects. For Tier I criteria developedpursuant to this procedure, such a limitedstudy must be conducted for at least 90 daysin rodents or 10 percent of the lifespan ofother appropriate test species anddemonstrate a no observable adverse effectlevel (NOAEL). Chronic studies of one yearor longer in rodents or 50 percent of thelifespan or greater in other appropriate testspecies that demonstrate a lowest observableadverse effect level (LOAEL) may besufficient for use in Tier I criterion derivationif the effects observed at the LOAEL wererelatively mild and reversible as compared to
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effects at higher doses. This does notpreclude the use of a LOAEL from a study(of chronic duration) with only one or twodoses if the effects observed appear minimalwhen compared to effect levels observed athigher doses in other studies.2. Tier II: When the minimum data forderiving Tier I criteria are not available tomeet the Tier I data requirements, a morelimited database may be considered forderiving Tier II values. As with Tier I criteria,all available data shall be considered andideally should address a range of adversehealth effects with exposure over asubstantial portion of the lifespan (ormultiple generations) of the test species.When such data are lacking it may benecessary to rely on less extensive data inorder to establish a Tier II value. With the useof appropriate uncertainty factors to accountfor a less extensive database, the minimumdata sufficient to derive a Tier II value shallinclude a NOAEL from at least one well-conducted short-term repeated dose study.This study shall be of at least 28 daysduration, in animals demonstrating a dose-response, and involving effects biologicallyrelevant to humans. Data from studies oflonger duration (greater than 28 days) andLOAELs from such studies (greater than 28days) may be more appropriate in some casesfor derivation of Tier II values. Use of aLOAEL should be based on consideration ofthe following information: severity of effect,quality of the study and duration of thestudy.C. Bioaccumulation factors (BAFs).1. Tier I for Carcinogens andNoncarcinogens: To be considered a Tier Icancer or noncancer human health criterion,along with satisfying the minimum toxicitydata requirements of sections II.A.1 and II.B.1of this appendix, a chemical must have thefollowing minimum bioaccumulation data.For all organic chemicals either: (a) a field-measured BAF; (b) a BAF derived using theBSAF methodology; or (c) a chemical with aBAF less than 125 regardless of how the BAFwas derived. For all inorganic chemicals,including organometals such as mercury,either: (a) a field-measured BAF or (b) alaboratory-measured BCF.2. Tier II for Carcinogens andNoncarcinogens: A chemical is considered aTier II cancer or noncancer human healthvalue if it does not meet either the minimumtoxicity data requirements of sections II.A.1and II.B.1 of this appendix or the minimumbioaccumulation data requirements of sectionII.C.1 of this appendix.
III. Principles for Development of Tier ICriteria or Tier II ValuesThe fundamental components of theprocedure to calculate Tier I criteria or TierII values are the same. However, certain ofthe aspects of the procedure designed toaccount for short-duration studies or otherlimitations in data are more likely to berelevant in deriving Tier II values than TierI criteria.A. Carcinogens.1. A non-threshold mechanism ofcarcinogenesis shall be assumed unlessbiological data adequately demonstrate theexistence of a threshold on a chemical-specific basis.

2. All appropriate human epidemiologicdata and animal cancer bioassay data shall beconsidered. Data specific to anenvironmentally appropriate route ofexposure shall be used. Oral exposure shouldbe used preferentially over dermal andinhalation since, in most cases, the exposureroutes of greatest concern are fishconsumption and drinking water/incidentalingestion. The risk associated dose shall beset at a level corresponding to an incrementalcancer risk of one in 100,000. If acceptablehuman epidemiologic data are available for achemical, it shall be used to derive the riskassociated dose. If acceptable humanepidemiologic data are not available, the riskassociated dose shall be derived fromavailable animal bioassay data. Data from aspecies that is considered most biologicallyrelevant to humans (i.e., responds most likehumans) is preferred where all otherconsiderations regarding quality of data areequal. In the absence of data to distinguishthe most relevant species, data from the mostsensitive species tested, i.e., the speciesshowing a carcinogenic effect at the lowestadministered dose, shall generally be used.3. When animal bioassay data are used anda non-threshold mechanism ofcarcinogenicity is assumed, the data are fittedto a linearized multistage computer model(e.g., Global ’86 or equivalent model). Global’86 is the linearized multistage model,derived by Howe, Crump and VanLandingham (1986), which EPA uses todetermine cancer potencies. The upper-bound 95 percent confidence limit on risk(or, the lower 95 percent confidence limit ondose) at the one in 100,000 risk level shallbe used to calculate a risk associated dose(RAD). Other models, includingmodifications or variations of the linearmultistage model which are more appropriateto the available data may be used wherescientifically justified.4. If the duration of the study issignificantly less than the natural lifespan ofthe test animal, the slope may be adjusted ona case-by-case basis to compensate for latenttumors which were not expressed (e.g., U.S.EPA, 1980) In the absence of alternativeapproaches which compensate for studydurations significantly less than lifetime, thepermitting authority may use the processdescribed in the 1980 National Guidelines(see 45 FR 79352).5. A species scaling factor shall be used toaccount for differences between test speciesand humans. It shall be assumed thatmilligrams per surface area per day is anequivalent dose between species (U.S. EPA,1986). All doses presented in mg/kgbodyweight will be converted to anequivalent surface area dose by raising themg/kg dose to the 2/3 power. However, ifadequate pharmacokinetic and metabolismstudies are available, these data may befactored into the adjustment for speciesdifferences on a case-by-case basis.6. Additional data selection andadjustment decisions must also be made inthe process of quantifying risk. Considerationmust be given to tumor selection formodeling, e.g., pooling estimates for multipletumor types and identifying and combiningbenign and malignant tumors. All doses shall

be adjusted to give an average daily dose overthe study duration. Adjustments in the rateof tumor response must be made for earlymortality in test species. The goodness-of-fitof the model to the data must also beassessed.7. When a linear, non-threshold doseresponse relationship is assumed, the RADshall be calculated using the followingequation:
RAD

q
=

0 00001
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.
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Where:RAD=risk associated dose in milligrams oftoxicant per kilogram body weight perday (mg/kg/day).0.00001 (1×10¥5)=incremental risk ofdeveloping cancer equal to one in100,000.q1*=slope factor (mg/kg/day)¥1.8. If human epidemiologic data and/orother biological data (animal) indicate that achemical causes cancer via a thresholdmechanism, the risk associated dose may, ona case-by-case basis, be calculated using amethod which assumes a thresholdmechanism is operative.B. Noncarcinogens.1. Noncarcinogens shall generally beassumed to have a threshold dose orconcentration below which no adverse effectsshould be observed. Therefore, the Tier Icriterion or Tier II value is the maximumwater concentration of a substance at orbelow which a lifetime exposure fromdrinking the water, consuming fish caught inthe water, and ingesting water as a result ofparticipating in water-related recreationactivities is likely to be without appreciablerisk of deleterious effects.For some noncarcinogens, there may not bea threshold dose below which no adverseeffects should be observed. Chemicals actingas genotoxic teratogens and germlinemutagens are thought to possibly producereproductive and/or developmental effectsvia a genetically linked mechanism whichmay have no threshold. Other chemicals alsomay not demonstrate a threshold. Criteria forthese types of chemicals will be establishedon a case-by-case basis using appropriateassumptions reflecting the likelihood that nothreshold exists.2. All appropriate human and animaltoxicologic data shall be reviewed andevaluated. To the maximum extent possible,data most specific to the environmentallyrelevant route of exposure shall be used. Oralexposure data should be used preferentiallyover dermal and inhalation since, in mostcases, the exposure routes of greatest concernare fish consumption and drinking water/incidental ingestion. When acceptablehuman data are not available (e.g., well-conducted epidemiologic studies), animaldata from species most biologically relevantto humans shall be used. In the absence ofdata to distinguish the most relevant species,data from the most sensitive animal speciestested, i.e., the species showing a toxic effectat the lowest administered dose (given arelevant route of exposure), should generallybe used.
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3. Minimum data requirements arespecified in section II.B of this appendix. Theexperimental exposure level representing thehighest level tested at which no adverseeffects were demonstrated (NOAEL) fromstudies satisfying the provisions of sectionII.B of this appendix shall be used for criteriacalculations. In the absence of a NOAEL, theLOAEL from studies satisfying the provisionsof section II.B of this appendix may be usedif it is based on relatively mild and reversibleeffects.4. Uncertainty factors shall be used toaccount for the uncertainties in predictingacceptable dose levels for the general humanpopulation based upon experimental animaldata or limited human data.a. An uncertainty factor of 10 shallgenerally be used when extrapolating fromvalid experimental results from studies onprolonged exposure to average healthyhumans. This 10-fold factor is used to protectsensitive members of the human population.b. An uncertainty factor of 100 shallgenerally be used when extrapolating fromvalid results of long-term studies onexperimental animals when results of studiesof human exposure are not available or areinadequate. In comparison to a, above, thisrepresents an additional 10-fold uncertaintyfactor in extrapolating data from the averageanimal to the average human.c. An uncertainty factor of up to 1000 shallgenerally be used when extrapolating fromanimal studies for which the exposureduration is less than chronic, but greater thansubchronic (e.g., 90 days or more in length),or when other significant deficiencies instudy quality are present, and when useful

long-term human data are not available. Incomparison to b, above, this represents anadditional UF of up to 10-fold for less thanchronic, but greater than subchronic, studies.d. An UF of up to 3000 shall generally beused when extrapolating from animal studiesfor which the exposure duration is less thansubchronic (e.g., 28 days). In comparison tob above, this represents an additional UF ofup to 30-fold for less than subchronic studies(e.g., 28-day). The level of additionaluncertainty applied for less than chronicexposures depends on the duration of thestudy used relative to the lifetime of theexperimental animal.e. An additional UF of between one andten may be used when deriving a criterionfrom a LOAEL. This UF accounts for the lackof an identifiable NOAEL. The level ofadditional uncertainty applied may dependupon the severity and the incidence of theobserved adverse effect.f. An additional UF of between one and tenmay be applied when there are limited effectsdata or incomplete sub-acute or chronictoxicity data (e.g., reproductive/developmental data). The level of quality andquantity of the experimental data available aswell as structure-activity relationships maybe used to determine the factor selected.g. When deriving an UF in developing aTier I criterion or Tier II value, the totaluncertainty, as calculated following theguidance of sections 4.a through f, citedabove, shall not exceed 10,000 for Tier Icriteria and 30,000 for Tier II values.5. All study results shall be converted, asnecessary, to the standard unit for acceptabledaily exposure of milligrams of toxicant per

kilogram of body weight per day (mg/kg/day).Doses shall be adjusted for continuousexposure (i.e., seven days/week, 24 hours/day, etc.).C. Criteria and Value Derivation.1. Standard Exposure Assumptions. Thefollowing represent the standard exposureassumptions used to calculate Tier I criteriaand Tier II values for carcinogens andnoncarcinogens. Higher levels of exposuremay be assumed by States and Tribespursuant to Clean Water Act (CWA) section510, or where appropriate in deriving site-specific criteria pursuant to procedure 1 inappendix F to part 132.BW = body weight of an average human(BW = 70kg).WCd = per capita water consumption (bothdrinking and incidental exposure) for surfacewaters classified as public water supplies =two liters/day.—or—WCr = per capita incidental daily wateringestion for surface waters not used ashuman drinking water sources = 0.01 liters/day.FC = per capita daily consumption ofregionally caught freshwater fish = 0.015kg/day (0.0036 kg/day for trophic level 3 and0.0114 kg/day for trophic level 4).BAF = bioaccumulation factor for trophiclevel 3 and trophic level 4, as derived usingthe BAF methodology in appendix B to part132.2. Carcinogens. The Tier I human cancercriteria or Tier II values shall be calculatedas follows:
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Where:HCV=Human Cancer Value in milligrams perliter (mg/L).RAD=Risk associated dose in milligramstoxicant per kilogram body weight perday (mg/kg/day) that is associated witha lifetime incremental cancer risk equalto one in 100,000.BW=weight of an average human (BW=70kg).

WCd=per capita water consumption (bothdrinking and incidental exposure) forsurface waters classified as public watersupplies=two liters/day.orWCr=per capita incidental daily wateringestion for surface waters not used ashuman drinking water sources=0.01liters/day.FCTL3=mean consumption of trophic level 3of regionally caught freshwaterfish=0.0036 kg/day.

FCTL4=mean consumption of trophic level 4of regionally caught freshwaterfish=0.0114 kg/day.BAFHH
TL3=bioaccumulation factor for trophiclevel 3 fish, as derived using the BAFmethodology in appendix B to part 132.BAFHH
TL4=bioaccumulation factor for trophiclevel 4 fish, as derived using the BAFmethodology in appendix B to part 132.3. Noncarcinogens. The Tier I humannoncancer criteria or Tier II values shall becalculated as follows:
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Where:HNV=Human noncancer value in milligramsper liter (mg/L).ADE=Acceptable daily exposure inmilligrams toxicant per kilogram bodyweight per day (mg/kg/day).

RSC=Relative source contribution factor of0.8. An RSC derived from actualexposure data may be developed usingthe methodology outlined by the 1980National Guidelines (see 45 FR 79354).BW=weight of an average human (BW=70kg).

WCd=per capita water consumption (bothdrinking and incidental exposure) forsurface waters classified as public watersupplies=two liters/day.orWCr=per capita incidental daily wateringestion for surface waters not used ashuman drinking water sources=0.01liters/day.
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FCTL3=mean consumption of trophic level 3fish by regional sport fishers ofregionally caught freshwater fish=0.0036kg/day.FCTL4=mean consumption of trophic level 4fish by regional sport fishers ofregionally caught freshwater fish=0.0114kg/day.BAFHH

TL3=human health bioaccumulationfactor for edible portion of trophic level3 fish, as derived using the BAFmethodology in appendix B to part 132.BAFHH
TL4=human health bioaccumulationfactor for edible portion of trophic level4 fish, as derived using the BAFmethodology in appendix B to part 132.

IV. ReferencesA. Howe, R.B., K.S. Crump and C. VanLandingham. 1986. Computer Program toExtrapolate Quantitative Animal ToxicityData to Low Doses. Prepared for EPA undersubcontract #2–251U–2745 to ResearchTriangle Institute.B. U.S. Environmental Protection Agency.1980. Water Quality Criteria Availability,Appendix C Guidelines and MethodologyUsed in the Preparation of Health EffectsAssessment Chapters of the Consent DecreeWater Quality Criteria Documents. Availablefrom U.S. Environmental Protection Agency,Office of Water Resource Center (WH–550A),401 M St., SW., Washington, DC 20460.C. U.S. Environmental Protection Agency.1986. Guidelines for Carcinogen RiskAssessment. Available from U.S.Environmental Protection Agency, Office ofWater Resource Center (WH–550A), 401 MSt., SW., Washington, DC 20460.
Appendix D to Part 132—Great Lakes WaterQuality Initiative Methodology for theDevelopment of Wildlife CriteriaGreat Lakes States and Tribes shall adoptprovisions consistent with (as protective as)this appendix.
I. IntroductionA. A Great Lakes Water Quality WildlifeCriterion (GLWC) is the concentration of asubstance which is likely to, if not exceeded,protect avian and mammalian wildlifepopulations inhabiting the Great Lakes basinfrom adverse effects resulting from theingestion of water and aquatic prey takenfrom surface waters of the Great LakesSystem. These criteria are based on existingtoxicological studies of the substance ofconcern and quantitative information aboutthe exposure of wildlife species to thesubstance (i.e., food and water consumptionrates). Since toxicological and exposure datafor individual wildlife species are limited, aGLWC is derived using a methodologysimilar to that used to derive noncancerhuman health criteria (Barnes and Dourson,1988; NAS, 1977; NAS, 1980; U.S. EPA,1980). Separate avian and mammalian valuesare developed using taxonomic class-specifictoxicity data and exposure data for fiverepresentative Great Lakes basin wildlifespecies. The wildlife species selected arerepresentative of avian and mammalianspecies resident in the Great Lakes basinwhich are likely to experience the highestexposures to bioaccumulative contaminantsthrough the aquatic food web; they are the

bald eagle, herring gull, belted kingfisher,mink, and river otter.B. This appendix establishes amethodology which is required whendeveloping Tier I wildlife criteria forbioaccumulative chemicals of concern(BCCs). The use of the equation provided inthe methodology is encouraged, but notrequired, for the development of Tier Icriteria or Tier II values for pollutants otherthan those identified in Table 6–A for whichTier I criteria or Tier II values are determinedto be necessary for the protection of wildlifein the Great Lakes basin. A discussion of themethodology for deriving Tier II values canbe found in the Great Lakes Water QualityInitiative Technical Support Document forWildlife Criteria (Wildlife TSD).C. In the event that this methodology isused to develop criteria for pollutants otherthan BCCs, or in the event that the Tier IImethodology described in the Wildlife TSDis used to derive Tier II values, themethodology for deriving bioaccumulationfactors under appendix B to part 132 must beused in either derivation. For chemicalswhich do not biomagnify to the extent ofBCCs, it may be appropriate to selectdifferent representative species which arebetter examples of species with the highestexposures for the given chemical. Theequation presented in this methodology,however, is still encouraged. In addition,procedure 1 of appendix F of this partdescribes the procedures for calculating site-specific wildlife criteria.D. The term ‘‘wildlife value’’ (WV) is usedto denote the value for each representativespecies which results from using theequation presented below, the value obtainedfrom averaging species values within a class,or any value derived from application of thesite-specific procedure provided inprocedure 1 of appendix F of this part. TheWVs calculated for the representative speciesare used to calculate taxonomic class-specificWVs. The WV is the concentration of asubstance which, if not exceeded, shouldbetter protect the taxon in question.E. ‘‘Tier I wildlife criterion,’’ or ‘‘Tier Icriterion’’ is used to denote the numberderived from data meeting the Tier Iminimum database requirements, and whichwill be protective of the two classes ofwildlife. It is synonymous with the term‘‘GLWC,’’ and the two are usedinterchangeably.
II. Calculation of Wildlife Values for Tier ICriteriaTable 4 of Part 132 and Table D–1 of thisappendix contain criteria calculated by EPAusing the methodology provided below.A. Equation for Avian and MammalianWildlife Values. Tier I wildlife values for thepollutants designated BCCs pursuant to part132 are to be calculated using the equationpresented below.
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Where:

WV=Wildlife Value in milligrams ofsubstance per liter (mg/L).TD=Test Dose (TD) in milligrams ofsubstance per kilograms per day (mg/kg-d) for the test species. This shall beeither a NOAEL or a LOAEL.UFA=Uncertainty Factor (UF) forextrapolating toxicity data across species(unitless). A species-specific UF shall beselected and applied to eachrepresentative species, consistent withthe equation.UFS=UF for extrapolating from subchronic tochronic exposures (unitless).UFL=UF for LOAEL to NOAEL extrapolations(unitless).Wt=Average weight in kilograms (kg) for therepresentative species.W=Average daily volume of water consumedin liters per day (L/d) by therepresentative species.FTLi=Average daily amount of food consumedfrom trophic level i in kilograms per day(kg/d) by the representative species.BAFWL
TLi=Bioaccumulation factor (BAF) forwildlife food in trophic level i in litersper kilogram (L/kg), developed using theBAF methodology in appendix B to part132, Methodology for Development ofBioaccumulation Factors. Forconsumption of piscivorous birds byother birds (e.g., herring gull by eagles),the BAF is derived by multiplying thetrophic level 3 BAF for fish by abiomagnification factor to account for thebiomagnification from fish to theconsumed birds.B. Identification of Representative Speciesfor Protection. For bioaccumulativechemicals, piscivorous species are identifiedas the focus of concern for wildlife criteriadevelopment in the Great Lakes. An analysisof known or estimated exposure componentsfor avian and mammalian wildlife species ispresented in the Wildlife TSD. This analysisidentifies three avian species (eagle,kingfisher and herring gull) and twomammalian species (mink and otter) asrepresentative species for protection. The TDobtained from toxicity data for eachtaxonomic class is used to calculate WVs foreach of the five representative species.C. Calculation of Avian and MammalianWildlife Values and GLWC Derivation. Theavian WV is the geometric mean of the WVscalculated for the three representative avianspecies. The mammalian WV is the geometricmean of the WVs calculated for the tworepresentative mammalian species. Thelower of the mammalian and avian WVs mustbe selected as the GLWC.

III. Parameters of the Effect Component ofthe Wildlife Criteria MethodologyA. Definitions. The following definitionsprovide additional specificity and guidancein the evaluation of toxicity data and theapplication of this methodology.Acceptable endpoints. For the purpose ofwildlife criteria derivation, acceptablesubchronic and chronic endpoints are thosewhich affect reproductive or developmentalsuccess, organismal viability or growth, orany other endpoint which is, or is directlyrelated to, parameters that influencepopulation dynamics.
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Chronic effect. An adverse effect that ismeasured by assessing an acceptableendpoint, and results from continualexposure over several generations, or at leastover a significant part of the test species’projected life span or life stage.Lowest-observed-adverse-effect-level(LOAEL). The lowest tested dose orconcentration of a substance which resultedin an observed adverse effect in exposed testorganisms when all higher doses orconcentrations resulted in the same or moresevere effects.No-observed-adverse-effect-level (NOAEL).The highest tested dose or concentration ofa substance which resulted in no observedadverse effect in exposed test organismswhere higher doses or concentrationsresulted in an adverse effect.Subchronic effect. An adverse effect,measured by assessing an acceptableendpoint, resulting from continual exposurefor a period of time less than that deemednecessary for a chronic test.B. Minimum Toxicity Database for Tier ICriteria Development. A TD value is requiredfor criterion calculation. To derive a Tier Icriterion for wildlife, the data set shallprovide enough data to generate a subchronicor chronic dose-response curve for any givensubstance for both mammalian and avianspecies. In reviewing the toxicity dataavailable which meet the minimum datarequirements for each taxonomic class, thefollowing order of preference shall be appliedto select the appropriate TD to be used forcalculation of individual WVs. Data frompeer-reviewed field studies of wildlifespecies take precedence over other types ofstudies, where such studies are of adequatequality. An acceptable field study must be ofsubchronic or chronic duration, provide adefensible, chemical-specific dose-responsecurve in which cause and effect are clearlyestablished, and assess acceptable endpointsas defined in this document. Whenacceptable wildlife field studies are notavailable, or determined to be of inadequatequality, the needed toxicity information maycome from peer-reviewed laboratory studies.When laboratory studies are used, preferenceshall be given to laboratory studies withwildlife species over traditional laboratoryanimals to reduce uncertainties in makinginterspecies extrapolations. All availablelaboratory data and field studies shall bereviewed to corroborate the final GLWC, toassess the reasonableness of the toxicityvalue used, and to assess the appropriatenessof any UFs which are applied. Whenevaluating the studies from which a test doseis derived in general, the followingrequirements must be met:1. The mammalian data must come from atleast one well-conducted study of 90 days orgreater designed to observe subchronic orchronic effects as defined in this document.2. The avian data must come from at leastone well-conducted study of 70 days orgreater designed to observe subchronic orchronic effects as defined in this document.3. In reviewing the studies from which aTD is derived for use in calculating a WV,studies involving exposure routes other thanoral may be considered only when anequivalent oral daily dose can be estimated

and technically justified because the criteriacalculations are based on an oral route ofexposure.4. In assessing the studies which meet theminimum data requirements, preferenceshould be given to studies which assesseffects on developmental or reproductiveendpoints because, in general, these are moreimportant endpoints in ensuring that apopulation’s productivity is maintained. TheWildlife TSD provides additional discussionon the selection of an appropriate toxicitystudy.C. Selection of TD Data. In selecting datato be used in the derivation of WVs, theevaluation of acceptable endpoints, asdefined in Section III.A of this appendix, willbe the primary selection criterion. All datanot part of the selected subset may be usedto assess the reasonableness of the toxicityvalue and the appropriateness of the Ufswhich are applied.1. If more than one TD value is availablewithin a taxonomic class, based on differentendpoints of toxicity, that TD, which is likelyto reflect best potential impacts to wildlifepopulations through resultant changes inmortality or fecundity rates, shall be used forthe calculation of WVs.2. If more than one TD is available withina taxonomic class, based on the sameendpoint of toxicity, the TD from the mostsensitive species shall be used.3. If more than one TD based on the sameendpoint of toxicity is available for a givenspecies, the TD for that species shall becalculated using the geometric mean of thoseTDs.D. Exposure Assumptions in theDetermination of the TD. 1. In those cases inwhich a TD is available in units other thanmilligrams of substance per kilograms perday (mg/kg/d), the following procedures shallbe used to convert the TD to the appropriateunits prior to calculating a WV.2. If the TD is given in milligrams oftoxicant per liter of water consumed by thetest animals (mg/L), the TD shall bemultiplied by the daily average volume ofwater consumed by the test animals in litersper day (L/d) and divided by the averageweight of the test animals in kilograms (kg).3. If the TD is given in milligrams oftoxicant per kilogram of food consumed bythe test animals (mg/kg), the TD shall bemultiplied by the average amount of food inkilograms consumed daily by the test animals(kg/d) and divided by the average weight ofthe test animals in kilograms (kg).E. Drinking and Feeding Rates. 1. Whendrinking and feeding rates and body weightare needed to express the TD in milligramsof substance per kilograms per day (mg/kg/d), they are obtained from the study fromwhich the TD was derived. If not alreadydetermined, body weight, and drinking andfeeding rates are to be converted to a wetweight basis.2. If the study does not provide the neededvalues, the values shall be determined fromappropriate scientific literature. For studiesdone with domestic laboratory animals,either the Registry of Toxic Effects ofChemical Substances (National Institute forOccupational Safety and Health, the latestedition, Cincinnati, OH), or

Recommendations for and Documentation ofBiological Values for Use in Risk Assessment(U.S. EPA, 1988) should be consulted. Whenthese references do not contain exposureinformation for the species used in a givenstudy, either the allometric equations fromCalder and Braun (1983) and Nagy (1987),which are presented below, or the exposureestimation methods presented in Chapter 4 ofthe Wildlife Exposure Factors Handbook(U.S. EPA, 1993), should be applied toapproximate the needed feeding or drinkingrates. Additional discussion andrecommendations are provided in theWildlife TSD. The choice of the methodsdescribed above is at the discretion of theState or Tribe.3. For mammalian species, the generalallometric equations are:a. F = 0.0687 × (Wt)0.82

Where:F = Feeding rate of mammalian species inkilograms per day (kg/d) dry weight.Wt = Average weight in kilograms (kg) of thetest animals.b. W = 0.099 × (Wt)0.90

Where:W = Drinking rate of mammalian species inliters per day (L/d).Wt = Average weight in kilograms (kg) of thetest animals.4. For avian species, the general allometricequations are:a. F = 0.0582 (Wt)0.65

Where:F = Feeding rate of avian species in kilogramsper day (kg/d) dry weight.Wt = Average weight in kilograms (kg) of thetest animals.b. W = 0.059 × (Wt)0.67

Where:W = Drinking rate of avian species in litersper day (L/d).Wt = Average weight in kilograms (kg) of thetest animals.F. LOAEL to NOAEL Extrapolations (UFL).In those cases in which a NOAEL isunavailable as the TD and a LOAEL isavailable, the LOAEL may be used toestimate the NOAEL. If used, the LOAELshall be divided by an UF to estimate aNOAEL for use in deriving WVs. The valueof the UF shall not be less than one andshould not exceed 10, depending on thedose-response curve and any other availabledata, and is represented by UFL in theequation expressed in Section II.A of thisappendix. Guidance for selecting anappropriate UFL, based on a review ofavailable wildlife toxicity data, is available inthe Wildlife TSD.G. Subchronic to Chronic Extrapolations(USS). In instances where only subchronicdata are available, the TD may be derivedfrom subchronic data. In such cases, the TDshall be divided by an UF to extrapolate fromsubchronic to chronic levels. The value of theUF shall not be less than one and should notexceed 10, and is represented by UFS in theequation expressed in Section II.A of thisappendix. This factor is to be used whenassessing highly bioaccumulative substanceswhere toxicokinetic considerations suggestthat a bioassay of limited length



15412 Federal Register / Vol. 60, No. 56 / Thursday, March 23, 1995 / Rules and Regulations
underestimates chronic effects. Guidance forselecting an appropriate UFS, based on areview of available wildlife toxicity data, isavailable in the Wildlife TSD.H. Interspecies Extrapolations (UFA). 1.The selection of the UFA shall be based onthe available toxicological data and onavailable data concerning thephysicochemical, toxicokinetic, andtoxicodynamic properties of the substance inquestion and the amount and quality ofavailable data. This value is an UF that isintended to account for differences intoxicological sensitivity among species.Guidance for selecting an appropriate UFA,based on a review of available wildlifetoxicity data, is available in the Wildlife TSD.Additional discussion of an interspecies UFlocated in appendix A to the Great LakesWater Quality Initiative Technical SupportDocument for Human Health Criteria may beuseful in determining the appropriate valuefor UFA.2. For the derivation of Tier I criteria, aUFA shall not be less than one and shouldnot exceed 100, and shall be applied to eachof the five representative species, based onexisting data and best professional judgment.The value of UFA may differ for each of therepresentative species.3. For Tier I wildlife criteria, the UFA shallbe used only for extrapolating toxicity dataacross species within a taxonomic class,except as provided below. The Tier I UFA isnot intended for interclass extrapolationsbecause of the poorly defined comparativetoxicokinetic and toxicodynamic parametersbetween mammals and birds. However, aninterclass extrapolation employing a UFAmay be used for a given chemical if it canbe supported by a validated biologically-

based dose-response model or by an analysisof interclass toxicological data, consideringacceptable endpoints, for a chemical analogthat acts under the same mode of toxicaction.
IV. Parameters of the Exposure Componentof the Wildlife Criteria MethodologyA. Drinking and Feeding Rates ofRepresentative Species. The body weights(Wt), feeding rates (FTli), drinking rates (W),and trophic level dietary composition (asfood ingestion rate and percent in diet) foreach of the five representative species arepresented in Table D–2 of this appendix.Guidance on incorporating the non-aquaticportion of the bald eagle and mink diets inthe criteria calculations is available in theWildlife TSD.B. BAFs. The Methodology forDevelopment of Bioaccumulation Factors ispresented in appendix B to part 132. Trophiclevel 3 and 4 BAFs are used to derive Wvsbecause these are the trophic levels at whichthe representative species feed.
V. ReferencesA. Barnes, D.G. and M. Dourson. 1988.Reference Dose (RfD): Description and Use inHealth Risk Assessments. Regul. Toxicol.Pharmacol. 8:471–486.B. Calder III, W.A. and E.J. Braun. 1983.Scaling of Osmotic Regulation in Mammalsand Birds. American Journal of Physiology.244:601–606.C. Nagy, K.A. 1987. Field Metabolic Rateand Food Requirement Scaling in Mammalsand Birds. Ecological Monographs.57(2):111–128.D. National Academy of Sciences. 1977.Chemical Contaminants: Safety and Risk

Assessment, in Drinking Water and Health,Volume 1. National Academy Press.E. National Academy of Sciences. 1980.Problems of Risk Estimation, in DrinkingWater and Health, Volume 3. NationalAcademy Press.F. National Institute for OccupationalSafety and Health. Latest edition. Registry ofToxic Effects of Chemical Substances.Division of Standards Development andTechnology Transfer. (Available only onmicrofiche or as an electronic database.)G. U.S. EPA. 1980. Appendix C. Guidelinesand Methodology Used in the Preparation ofHealth Effect Assessment Chapters of theConsent Decree Water Criteria Documents,pp. 79347–79357 in Water Quality CriteriaDocuments; Availability. Available from U.S.Environmental Protection Agency, Office ofWater Resource Center (WH–550A), 401 MSt. SW, Washington, DC 20460.H. U.S. EPA. 1988. Recommendations for,and documentation of, biological values foruse in risk assessment. NTIS–PB88–179874.I. U.S. EPA. 1993. Wildlife ExposureFactors Handbook, Volumes I and II. EPA/600/R–93/187a and b.
Tables to Appendix D to Part 132

TABLE D–1.—TIER I GREAT LAKES

WILDLIFE CRITERIA

Substance
Criterion

(µg/L)

DDT & Metabolites ........................ 1.1E–5
Mercury .......................................... 1.3E–3
PCBs (total) ................................... 7.4E–5
2,3,7,8-TCDD ................................. 3.1E–9

TABLE D–2.—EXPOSURE PARAMETERS FOR THE FIVE REPRESENTATIVE SPECIES IDENTIFIED FOR PROTECTION

Species (units)
Adult body
weight (kg)

Water in-
gestion rate

(L/day)

Food ingestion rate of prey in each
trophic level (kg/day)

Trophic level of prey (percent of diet)

Mink ....................................... 0.80 0.081 TL3: 0.159; Other: 0.0177 ................. TL3: 90; Other: 10.
Otter ....................................... 7.4 0.600 TL3: 0.977; TL4: 0.244 ...................... TL3: 80; TL4: 20.
Kingfisher ............................... 0.15 0.017 TL3: 0.0672 ....................................... TL3: 100.
Herring gull ............................ 1.1 0.063 TL3: 0.192; TL4: 0.0480 .................... Fish: 90—TL3: 80; TL4: 20.

Other: 0.0267 .................................... Other: 10.
Bald eagle .............................. 4.6 0.160 TL3: 0.371; TL4: 0.0929 .................... Fish: 92—TL3: 80; TL4: 20.

PB: 00283; Other: 0.0121 ................. Birds: 8—PB: 70; non-aquatic: 30.

NOTE: TL3=trophic level three fish; TL4=trophic level four fish; PB=piscivorous birds; Other=non-aquatic birds and mammals.

Appendix E to Part 132—Great Lakes WaterQuality Initiative Antidegradation Policy
Great Lakes States and Tribes shall adoptprovisions consistent with (as protective as)appendix E to part 132.The State or Tribe shall adopt anantidegradation standard applicable to allwaters of the Great Lakes System and identifythe methods for implementing such astandard. Consistent with 40 CFR 131.12, anacceptable antidegradation standard andimplementation procedure are requiredelements of a State’s or Tribe’s water qualitystandards program. Consistent with 40 CFR131.6, a complete water quality standardssubmission needs to include both anantidegradation standard and antidegradation

implementation procedures. At a minimum,States and Tribes shall adopt provisions intheir antidegradation standard andimplementation methods consistent withsections I, II, III and IV of this appendix,applicable to pollutants identified asbioaccumulative chemicals of concern(BCCs).
I. Antidegradation Standard

This antidegradation standard shall beapplicable to any action or activity by anysource, point or nonpoint, of pollutants thatis anticipated to result in an increasedloading of BCCs to surface waters of the GreatLakes System and for which independentregulatory authority exists requiring

compliance with water quality standards.Pursuant to this standard:A. Existing instream water uses, as definedpursuant to 40 CFR 131, and the level ofwater quality necessary to protect existinguses shall be maintained and protected.Where designated uses of the waterbody areimpaired, there shall be no lowering of thewater quality with respect to the pollutant orpollutants which are causing the impairment;B. Where, for any parameter, the quality ofthe waters exceed levels necessary to supportthe propagation of fish, shellfish, andwildlife and recreation in and on the waters,that water shall be considered high qualityfor that parameter consistent with thedefinition of high quality water found atsection II.A of this appendix and that quality
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shall be maintained and protected unless theState or Tribe finds, after full satisfaction ofintergovernmental coordination and publicparticipation provisions of the State’s orTribe’s continuing planning process, thatallowing lower water quality is necessary toaccommodate important economic or socialdevelopment in the area in which the watersare located. In allowing such degradation, theState or Tribe shall assure water qualityadequate to protect existing uses fully.Further, the State or Tribe shall assure thatthere shall be achieved the highest statutoryand regulatory requirements for all new andexisting point sources and all cost-effectiveand reasonable best management practicesfor nonpoint source control. The State orTribe shall utilize the AntidegradationImplementation Procedures adoptedpursuant to the requirements of thisregulation in determining if any lowering ofwater quality will be allowed;C. Where high quality waters constitute anoutstanding national resource, such as watersof national and State parks and wildliferefuges and waters of exceptionalrecreational or ecological significance, thatwater quality shall be maintained andprotected; andD. In those cases where the potentiallowering of water quality is associated witha thermal discharge, the decision to allowsuch degradation shall be consistent withsection 316 of the Clean Water Act (CWA).
II. Antidegradation ImplementationProceduresA. Definitions.Control Document. Any authorizationissued by a State, Tribal or Federal agency toany source of pollutants to waters under itsjurisdiction that specifies conditions underwhich the source is allowed to operate.High quality waters. High quality watersare water bodies in which, on a parameter byparameter basis, the quality of the watersexceeds levels necessary to supportpropagation of fish, shellfish, and wildlifeand recreation in and on the water.Lake Superior Basin—OutstandingInternational Resource Waters. Those watersdesignated as such by a Tribe or Stateconsistent with the September 1991 Bi-National Program to Restore and Protect theLake Superior Basin. The purpose of suchdesignations shall be to ensure that any newor increased discharges of Lake Superiorbioaccumulative substances of immediateconcern are subject to best technology inprocess and treatment requirements.Lake Superior Basin—OutstandingNational Resource Waters. Those watersdesignated as such by a Tribe or Stateconsistent with the September 1991 Bi-National Program to Restore and Protect theLake Superior Basin. The purpose of suchdesignations shall be to prohibit new orincreased discharges of Lake Superiorbioaccumulative substances of immediateconcern from point sources in these areas.Lake Superior bioaccumulative substancesof immediate concern. A list of substancesidentified in the September 1991 Bi-NationalProgram to Restore and Protect the LakeSuperior Basin. They include: 2, 3, 7, 8-TCDD; octachlorostyrene;

hexachlorobenzene; chlordane; DDT, DDE,and other metabolites; toxaphene; PCBs; andmercury. Other chemicals may be added tothe list following States’ or Tribes’assessments of environmental effects andimpacts and after public review andcomment.Outstanding National Resource Waters.Those waters designated as such by a Tribeor State. The State or Tribal designation shalldescribe the quality of such waters to serveas the benchmark of the water quality thatshall be maintained and protected. Watersthat may be considered for designation asOutstanding National Resource Watersinclude, but are not limited to, water bodiesthat are recognized as:Important because of protection throughofficial action, such as Federal or State law,Presidential or secretarial action,international treaty, or interstate compact;Having exceptional recreationalsignificance;Having exceptional ecological significance;Having other special environmental,recreational, or ecological attributes; orwaters whose designation as OutstandingNational Resource Waters is reasonablynecessary for the protection of other watersso designated.Significant Lowering of Water Quality. Asignificant lowering of water quality occurswhen there is a new or increased loading ofany BCC from any regulated existing or newfacility, either point source or nonpointsource for which there is a control documentor reviewable action, as a result of anyactivity including, but not limited to:(1) Construction of a new regulated facilityor modification of an existing regulatedfacility such that a new or modified controldocument is required;(2) Modification of an existing regulatedfacility operating under a current controldocument such that the production capacityof the facility is increased;(3) Addition of a new source of untreatedor pretreated effluent containing or expectedto contain any BCC to an existing wastewatertreatment works, whether public or private;(4) A request for an increased limit in anapplicable control document;(5) Other deliberate activities that, basedon the information available, could bereasonably expected to result in an increasedloading of any BCC to any waters of the GreatLakes System.b. Notwithstanding the above, changes inloadings of any BCC within the existingcapacity and processes, and that are coveredby the existing applicable control document,are not subject to an antidegradation review.These changes include, but are not limited to:(1) Normal operational variability;(2) Changes in intake water pollutants;(3) Increasing the production hours of thefacility, (e.g., adding a second shift); or(4) Increasing the rate of production.C. Also, excluded from an antidegradationreview are new effluent limits based onimproved monitoring data or new waterquality criteria or values that are not a resultof changes in pollutant loading.B. For all waters, the Director shall ensurethat the level of water quality necessary toprotect existing uses is maintained. In order

to achieve this requirement, and consistentwith 40 CFR 131.10, water quality standardsuse designations must include all existinguses. Controls shall be established asnecessary on point and nonpoint sources ofpollutants to ensure that the criteriaapplicable to the designated use are achievedin the water and that any designated use ofa downstream water is protected. Wherewater quality does not support the designateduses of a waterbody or ambient pollutantconcentrations exceed water quality criteriaapplicable to that waterbody, the Directorshall not allow a lowering of water quality forthe pollutant or pollutants preventing theattainment of such uses or exceeding suchcriteria.C. For Outstanding National ResourceWaters:1. The Director shall ensure, through theapplication of appropriate controls onpollutant sources, that water quality ismaintained and protected.2. Exception. A short-term, temporary (i.e.,weeks or months) lowering of water qualitymay be permitted by the Director.D. For high quality waters, the Directorshall ensure that no action resulting in alowering of water quality occurs unless anantidegradation demonstration has beencompleted pursuant to section III of thisappendix and the information thus providedis determined by the Director pursuant tosection IV of this appendix to adequatelysupport the lowering of water quality.1. The Director shall establish conditionsin the control document applicable to theregulated facility that prohibit the regulatedfacility from undertaking any deliberateaction, such that there would be an increasein the rate of mass loading of any BCC, unlessan antidegradation demonstration isprovided to the Director and approvedpursuant to section IV of this appendix priorto commencement of the action. Impositionof limits due to improved monitoring data ornew water quality criteria or values, orchanges in loadings of any BCC within theexisting capacity and processes, and that arecovered by the existing applicable controldocument, are not subject to anantidegradation review.2. For BCCs known or believed to bepresent in a discharge, from a point ornonpoint source, a monitoring requirementshall be included in the control document.The control document shall also include aprovision requiring the source to notify theDirector or any increased loadings. Uponnotification, the Director shall require actionsas necessary to reduce or eliminate theincreased loading.3. Fact Sheets prepared pursuant to 40 CFR124.8 and 124.56 shall reflect any conditionsdeveloped under sections II.D.1 or II.D.2 ofthis appendix and included in a permit.E. Special Provisions for Lake Superior.Thefollowing conditions apply in addition tothose specified in section II.B through II.C ofthis appendix for waters of Lake Superior sodesignated.1. A State or Tribe may designate certainspecified areas of the Lake Superior Basin asLake Superior Basin—Outstanding NationalResource Waters for the purpose ofprohibiting the new or increased discharge of
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Lake Superior bioaccumulative substances ofimmediate concern from point sources inthese areas.2. States and Tribes may designate allwaters of the Lake Superior Basin asOutstanding International Resource Watersfor the purpose of restricting the increaseddischarge of Lake Superior bioaccumulativesubstances of immediate concern from pointsources consistent with the requirements ofsections III.C and IV.B of this appendix.F. Exemptions. Except as the Director maydetermine on a case-by-case basis that theapplication of these procedures is required toadequately protect water quality, or as theaffected waterbody is an OutstandingNational Resource Water as defined insection II.A of this appendix, the proceduresin this part do not apply to:1. Short-term, temporary (i.e., weeks ormonths) lowering of water quality;2. Bypasses that are not prohibited at 40CFR 122.41(m); and3. Response actions pursuant to theComprehensive Environmental Response,Compensation and Liability Act (CERCLA),as amended, or similar Federal, State orTribal authorities, undertaken to alleviate arelease into the environment of hazardoussubstances, pollutants or contaminantswhich may pose an imminent and substantialdanger to public health or welfare.
III. Antidegradation DemonstrationAny entity seeking to lower water qualityin a high quality water or create a new orincreased discharge of Lake Superiorbioaccumulative substances of immediateconcern in a Lake Superior OutstandingInternational Resource Water must first, asrequired by sections II.D or II.E.2 of thisappendix, submit an antidegradationdemonstration for consideration by theDirector. States and Tribes should tailor thelevel of detail and documentation inantidegradation reviews, to the specificcircumstances encountered. Theantidegradation demonstration shall includethe following:A. Pollution Prevention AlternativesAnalysis. Identify any cost-effective pollutionprevention alternatives and techniques thatare available to the entity, that wouldeliminate or significantly reduce the extent towhich the increased loading results in alowering of water quality.B. Alternative or Enhanced TreatmentAnalysis. Identify alternative or enhancedtreatment techniques that are available to theentity that would eliminate the lowering ofwater quality and their costs relative to thecost of treatment necessary to achieveapplicable effluent limitations.C. Lake Superior. If the States or Tribesdesignate the waters of Lake Superior asOutstanding International Resource Waterspursuant to section II.E.2 of this appendix,then any entity proposing a new or increaseddischarge of any Lake Superiorbioaccumulative substance of immediateconcern to the Lake Superior Basin shallidentify the best technology in process andtreatment to eliminate or reduce the extent ofthe lowering of water quality. In this case, therequirements in section III.B of this appendixdo not apply.

D. Important Social or EconomicDevelopment Analysis. Identify the social oreconomic development and the benefits tothe area in which the waters are located thatwill be foregone if the lowering of waterquality is not allowed.E. Special Provision for Remedial Actions.Entities proposing remedial actions pursuantto the CERCLA, as amended, correctiveactions pursuant to the ResourceConservation and Recovery Act, as amended,or similar actions pursuant to other Federalor State environmental statutes may submitinformation to the Director that demonstratesthat the action utilizes the most cost effectivepollution prevention and treatmenttechniques available, and minimizes thenecessary lowering of water quality, in lieuof the information required by sections III.Bthrough III.D of this appendix.
IV. Antidegradation DecisionA. Once the Director determines that theinformation provided by the entity proposingto increase loadings is administrativelycomplete, the Director shall use thatinformation to determine whether or not thelowering of water quality is necessary, and,if it is necessary, whether or not the loweringof water quality will support important socialand economic development in the area. If theproposed lowering of water quality is eithernot necessary, or will not support importantsocial and economic development, theDirector shall deny the request to lower waterquality. If the lowering of water quality isnecessary, and will support important socialand economic development, the Director mayallow all or part of the proposed lowering tooccur as necessary to accommodate theimportant social and economic development.In no event may the decision reached underthis section allow water quality to be loweredbelow the minimum level required to fullysupport existing and designated uses. Thedecision of the Director shall be subject to thepublic participation requirements of 40 CFR25.B. If States designate the waters of LakeSuperior as Outstanding InternationalResource Waters pursuant to section II.E.2 ofthis appendix, any entity requesting to lowerwater quality in the Lake Superior Basin asa result of the new or increased discharge ofany Lake Superior bioaccumulativesubstance of immediate concern shall berequired to install and utilize the besttechnology in process and treatment asidentified by the Director.
Appendix F to Part 132—Great Lakes WaterQuality Initiative ImplementationProcedures
Procedure 1: Site-specific Modifications toCriteria and ValuesGreat Lakes States and Tribes shall adoptprovisions consistent with (as protective as)this procedure.A. Requirements for Site-specificModifications to Criteria and Values. Criteriaand values may be modified on a site-specificbasis to reflect local environmentalconditions as restricted by the followingprovisions. Any such modifications must beprotective of designated uses and aquatic life,wildlife or human health and be submitted

to EPA for approval. In addition, any site-specific modifications that result in lessstringent criteria must be based on a soundscientific rationale and shall not be likely tojeopardize the continued existence ofendangered or threatened species listed orproposed under section 4 of the EndangeredSpecies Act (ESA) or result in the destructionor adverse modification of such species’critical habitat. More stringent modificationsshall be developed to protect endangered orthreatened species listed or proposed undersection 4 of the ESA, where suchmodifications are necessary to ensure thatwater quality is not likely to jeopardize thecontinued existence of such species or resultin the destruction or adverse modification ofsuch species’ critical habitat. More stringentmodifications may also be developed toprotect candidate (C1) species beingconsidered by the U.S. Fish and WildlifeService (FWS) for listing under section 4 ofthe ESA, where such modifications arenecessary to protect such species.1. Aquatic Life.a. Aquatic life criteria or values may bemodified on a site-specific basis to providean additional level of protection, pursuant toauthority reserved to the States and Tribesunder Clean Water Act (CWA) section 510.Guidance on developing site-specificcriteria in these instances is provided inChapter 3 of the U.S. EPA Water QualityStandards Handbook, Second Edition—Revised (1994).b. Less stringent site-specific modificationsto chronic or acute aquatic life criteria orvalues may be developed when:i. The local water quality characteristicssuch as Ph, hardness, temperature, color, etc.,alter the biological availability or toxicity ofa pollutant; orii. The sensitivity of the aquatic organismsspecies that ‘‘occur at the site’’ differs fromthe species actually tested in developing thecriteria. The phrase ‘‘occur at the site’’includes the species, genera, families, orders,classes, and phyla that: are usually present atthe site; are present at the site onlyseasonally due to migration; are presentintermittently because they periodicallyreturn to or extend their ranges into the site;were present at the site in the past, are notcurrently present at the site due to degradedconditions, and are expected to return to thesite when conditions improve; are present innearby bodies of water, are not currentlypresent at the site due to degradedconditions, and are expected to be present atthe site when conditions improve. The taxathat ‘‘occur at the site’’ cannot be determinedmerely by sampling downstream and/orupstream of the site at one point in time.‘‘Occur at the site’’ does not include taxa thatwere once present at the site but cannot existat the site now due to permanent physicalalteration of the habitat at the site resulting,for example, from dams, etc.c. Less stringent modifications also may bedeveloped to acute and chronic aquatic lifecriteria or values to reflect local physical andhydrological conditions.Guidance on developing site-specificcriteria is provided in Chapter 3 of the U.S.EPA Water Quality Standards Handbook,Second Edition—Revised (1994).
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d. Any modifications to protect threatenedor endangered aquatic species required byprocedure 1.A of this appendix may beaccomplished using either of the twofollowing procedures:i. If the Species Mean Acute Value (SMAV)for a listed or proposed species, or for asurrogate of such species, is lower than thecalculated Final Acute Value (FAV), suchlower SMAV may be used instead of thecalculated FAV in developing site-specificmodified criteria; or,ii. The site-specific criteria may becalculated using the recalculation procedurefor site-specific modifications described inChapter 3 of the U.S. EPA Water QualityStandards Handbook, Second Edition—Revised (1994).2. Wildlife.a. Wildlife water quality criteria may bemodified on a site-specific basis to providean additional level of protection, pursuant toauthority reserved to the States and Tribesunder CWA section 510.b. Less stringent site-specific modificationsto wildlife water quality criteria may bedeveloped when a site-specificbioaccumulation factor (BAF) is derivedwhich is lower than the system-wide BAFderived under appendix B of this part. Themodification must consider both the mobilityof prey organisms and wildlife populationsin defining the site for which criteria aredeveloped. In addition, there must be ashowing that:i. Any increased uptake of the toxicant byprey species utilizing the site will not causeadverse effects in wildlife populations; andii. Wildlife populations utilizing the site ordownstream waters will continue to be fullyprotected.c. Any modification to protect endangeredor threatened wildlife species required byprocedure 1.A of this appendix mustconsider both the mobility of prey organismsand wildlife populations in defining the sitefor which criteria are developed, and may beaccomplished by using the followingrecommended method.i. The methodology presented in appendixD to part 132 is used, substitutingappropriate species-specific toxicological,epidemiological, or exposure information,including changes to the BAF;ii. An interspecies uncertainty factor of 1should be used where epidemiological dataare available for the species in question. Ifnecessary, species-specific exposureparameters can be derived as presented inAppendix D of this part;iii. An intraspecies uncertainty factor (toaccount for protection of individuals withina wildlife population) should be applied inthe denominator of the effect part of thewildlife equation in appendix D of this partin a manner consistent with the otheruncertainty factors described in appendix Dof this part; andiv. The resulting wildlife value for thespecies in question should be compared tothe two class-specific wildlife values whichwere previously calculated, and the lowest ofthe three shall be selected as the site-specificmodification.Note: Further discussion on the use of thismethodology may be found in the Great

Lakes Water Quality Initiative TechnicalSupport Document for Wildlife Criteria.3. BAFs.a. BAFs may be modified on a site-specificbasis to larger values, pursuant to theauthority reserved to the States and Tribesunder CWA section 510, where reliable datashow that local bioaccumulation is greaterthan the system-wide value.b. BAFs may be modified on a site-specificbasis to lower values, where scientificallydefensible, if:i. The fraction of the total chemical that isfreely dissolved in the ambient water isdifferent than that used to derive the system-wide BAFs (i.e., the concentrations ofparticulate organic carbon and the dissolvedorganic carbon are different than those usedto derive the system-wide BAFs);ii. Input parameters of the Gobas model,such as the structure of the aquatic food weband the disequilibrium constant, are differentat the site than those used to derive thesystem-wide BAFs;iii. The percent lipid of aquatic organismsthat are consumed and occur at the site isdifferent than that used to derive the system-wide BAFs; oriv. Site-specific field-measured BAFs orbiota-sediment accumulation factor (BSAFs)are determined.If site-specific BAFs are derived, they shallbe derived using the methodology inappendix B of this part.c. Any more stringent modifications toprotect threatened or endangered speciesrequired by procedure 1.A of this appendixshall be derived using procedures set forth inthe methodology in appendix B of this part.4. Human Health.a. Human health criteria or values may bemodified on a site-specific basis to providean additional level of protection, pursuant toauthority reserved to the States and Tribesunder CWA section 510. Human healthcriteria or values shall be modified on a site-specific basis to provide additionalprotection appropriate for highly exposedsubpopulations.b. Less stringent site-specific modificationsto human health criteria or values may bedeveloped when:i. local fish consumption rates are lowerthan the rate used in deriving human healthcriteria or values under appendix C of thispart; and/orii. a site-specific BAF is derived which islower than that used in deriving humanhealth criteria or values under appendix C ofthis part.B. Notification Requirements. When a Stateproposes a site-specific modification to acriterion or value as allowed in section 4.Aabove, the State should notify the other GreatLakes States of such a proposal and, for lessstringent criteria, supply appropriatejustification.C. References.U.S. EPA. 1984. Water Quality StandardsHandbook—Revised. Chapter 3 andAppendices. U.S. Environmental ProtectionAgency, Office of Water Resource Center(RC–4100), 401 M Street, SW., Washington,DC 20960.
Procedure 2: Variances from Water QualityStandards for Point Sources

The Great Lakes States or Tribes may adoptwater quality standards (WQS) varianceprocedures and may grant WQS variances forpoint sources pursuant to such procedures.Variance procedures shall be consistent with(as protective as) the provisions in thisprocedure.A. Applicability. A State or Tribe may granta variance to a WQS which is the basis of awater quality-based effluent limitationincluded in a National Pollutant DischargeElimination System (NPDES) permit. A WQSvariance applies only to the permitteerequesting the variance and only to thepollutant or pollutants specified in thevariance. A variance does not affect, orrequire the State or Tribe to modify, thecorresponding water quality standard for thewaterbody as a whole.1. This provision shall not apply to newGreat Lakes dischargers or recommencingdischargers.2. A variance to a water quality standardshall not be granted that would likelyjeopardize the continued existence of anyendangered or threatened species listedunder Section 4 of the Endangered SpeciesAct (ESA) or result in the destruction oradverse modification of such species’ criticalhabitat.3. A WQS variance shall not be granted ifstandards will be attained by implementingeffluent limits required under sections 301(b)and 306 of the Clean Water Act (CWA) andby the permittee implementing cost-effectiveand reasonable best management practicesfor nonpoint source control.B. Maximum Timeframe for Variances. AWQS variance shall not exceed five years orthe term of the NPDES permit, whichever isless. A State or Tribe shall review, andmodify as necessary, WQS variances as partof each water quality standards reviewpursuant to section 303(c) of the CWA.C. Conditions to Grant a Variance. Avariance may be granted if:1. The permittee demonstrates to the Stateor Tribe that attaining the WQS is notfeasible because:a. Naturally occurring pollutantconcentrations prevent the attainment of theWQS;b. Natural, ephemeral, intermittent or lowflow conditions or water levels prevent theattainment of the WQS, unless theseconditions may be compensated for by thedischarge of sufficient volume of effluent toenable WQS to be met without violating Stateor Tribal water conservation requirements;c. Human-caused conditions or sources ofpollution prevent the attainment of the WQSand cannot be remedied, or would causemore environmental damage to correct thanto leave in place;d. Dams, diversions or other types ofhydrologic modifications preclude theattainment of the WQS, and it is not feasibleto restore the waterbody to its originalcondition or to operate such modification ina way that would result in the attainment ofthe WQS;e. Physical conditions related to the naturalfeatures of the waterbody, such as the lack ofa proper substrate cover, flow, depth, pools,riffles, and the like, unrelated to chemicalwater quality, preclude attainment of WQS;or
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f. Controls more stringent than thoserequired by sections 301(b) and 306 of theCWA would result in substantial andwidespread economic and social impact.2. In addition to the requirements of C.1,above, the permittee shall also:a. Show that the variance requestedconforms to the requirements of the State’s orTribe’s antidegradation procedures; andb. Characterize the extent of any increasedrisk to human health and the environmentassociated with granting the variancecompared with compliance with WQS absentthe variance, such that the State or Tribe isable to conclude that any such increased riskis consistent with the protection of the publichealth, safety and welfare.D. Submittal of Variance Application. Thepermittee shall submit an application for avariance to the regulatory authority issuingthe permit. The application shall include:1. All relevant information demonstratingthat attaining the WQS is not feasible basedon one or more of the conditions in sectionC.1 of this procedure; and,2. All relevant information demonstratingcompliance with the conditions in sectionC.2 of this procedure.E. Public Notice of Preliminary Decision.Upon receipt of a complete application for avariance, and upon making a preliminarydecision regarding the variance, the State orTribe shall public notice the request andpreliminary decision for public commentpursuant to the regulatory authority’sAdministrative Procedures Act and shallnotify the other Great Lakes States and Tribesof the preliminary decision. This publicnotice requirement may be satisfied byincluding the supporting information for thevariance and the preliminary decision in thepublic notice of a draft NPDES permit.F. Final Decision on Variance Request. TheState or Tribe shall issue a final decision onthe variance request within 90 days of theexpiration of the public comment periodrequired in section E of this procedure. If allor part of the variance is approved by theState or Tribe, the decision shall include allpermit conditions needed to implement thoseparts of the variance so approved. Suchpermit conditions shall, at a minimum,require:1. Compliance with an initial effluentlimitation which, at the time the variance isgranted, represents the level currentlyachievable by the permittee, and which is noless stringent than that achieved under theprevious permit;2. That reasonable progress be madetoward attaining the water quality standardsfor the waterbody as a whole throughappropriate conditions;3. When the duration of a variance isshorter than the duration of a permit,compliance with an effluent limitationsufficient to meet the underlying waterquality standard, upon the expiration of saidvariance; and4. A provision that allows the permittingauthority to reopen and modify the permitbased on any State or Tribal triennial waterquality standards revisions to the variance.The State shall deny a variance request ifthe permittee fails to make thedemonstrations required under section C ofthis procedure.

G. Incorporating Variance into Permit. TheState or Tribe shall establish and incorporateinto the permittee’s NPDES permit allconditions needed to implement the varianceas determined in section F of this procedure.H. Renewal of Variance. A variance may berenewed, subject to the requirements ofsections A through G of this procedure. Aspart of any renewal application, thepermittee shall again demonstrate thatattaining WQS is not feasible based on therequirements of section C of this procedure.The permittee’s application shall also containinformation concerning its compliance withthe conditions incorporated into its permit aspart of the original variance pursuant tosections F and G of this procedure. Renewalof a variance may be denied if the permitteedid not comply with the conditions of theoriginal variance.I. EPA Approval. All variances andsupporting information shall be submitted bythe State or Tribe to the appropriate EPAregional office and shall include:1. Relevant permittee applicationspursuant to section D of this procedure;2. Public comments and records of anypublic hearings pursuant to section E of thisprocedure;3. The final decision pursuant to section Fof this procedure; and,4. NPDES permits issued pursuant tosection G of this procedure.5. Items required by sections I.1 throughI.3. of this procedure shall be submitted bythe State within 30 days of the date of thefinal variance decision. The item required bysection I.4 of this procedure shall besubmitted in accordance with the State orTribe Memorandum of Agreement with theRegional Administrator pursuant to 40 CFR123.24.6. EPA shall review the State or Tribesubmittal for compliance with the CWApursuant to 40 CFR 123.44, and 40 CFR131.21.J. State WQS Revisions. All variances shallbe appended to the State or Tribe WQS rules.
Procedure 3: Total Maximum Daily Loads,Wasteload Allocations for Point Sources,Load Allocations for Nonpoint Sources,Wasteload Allocations in the Absence of aTMDL, and Preliminary WasteloadAllocations for Purposes of Determining theNeed for Water Quality Based EffluentLimitsThe Great Lakes States and Tribes shalladopt provisions consistent with (asprotective as) this procedure 3 for thepurpose of developing Total Maximum DailyLoads (TMDLs), Wasteload Allocations(WLAs) in the Absence of TMDLs, andPreliminary Wasteload Allocations forPurposes of Determining the Need for WaterQuality Based Effluent Limits (WQBELs),except as specifically provided.A. Where a State or Tribe develops anassessment and remediation plan that theState or Tribe certifies meets therequirements of sections B through F of thisprocedure and public participationrequirements applicable to TMDLs, and thathas been approved by EPA as meeting thoserequirements under 40 CFR 130.6, theassessment and remediation plan may be

used in lieu of a TMDL for purposes ofappendix F to part 132. Assessment andremediation plans under this procedure mayinclude, but are not limited to, LakewideManagement Plans, Remedial Action Plans,and State Water Quality Management Plans.Also, any part of an assessment andremediation plan that also satisfies one ormore requirements under Clean Water Act(CWA) section 303(d) or implementingregulations may be incorporated by referenceinto a TMDL as appropriate. Assessment andremediation plans under this section shouldbe tailored to the level of detail andmagnitude for the watershed and pollutantbeing assessed.B. General Conditions of Application.Except as provided in § 132.4, the followingare conditions applicable to establishingTMDLs for all pollutants and pollutantparameters in the Great Lakes System, withthe exception of whole effluent toxicity,unless otherwise provided in procedure 6 ofappendix F. Where specified, theseconditions also apply to wasteloadallocations (WLAs) calculated in the absenceof TMDLs and to preliminary WLAs forpurposes of determining the needs forWQBELs under procedure 5 of appendix F.1. TMDLs Required. TMDLs shall, at aminimum, be established in accordance withthe listing and priority setting processestablished in section 303(d) of the CWA andat 40 CFR 130.7. Where water qualitystandards cannot be attained immediately,TMDLs must reflect reasonable assurancesthat water quality standards will be attainedin a reasonable period of time. Some TMDLsmay be based on attaining water qualitystandards over a period of time, with specificcontrols on individual sources beingimplemented in stages. Determining thereasonable period of time in which waterquality standards will be met is a case-specific determination considering a numberof factors including, but not limited to:receiving water characteristics; persistence,behavior and ubiquity of pollutants ofconcern; type of remediation activitiesnecessary; available regulatory and non-regulatory controls; and individual State orTribal requirements for attainment of waterquality standards.2. Attainment of Water Quality Standards.A TMDL must ensure attainment ofapplicable water quality standards, includingall numeric and narrative criteria, Tier Icriteria, and Tier II values for each pollutantor pollutants for which a TMDL isestablished.3. TMDL Allocations.a. TMDLs shall include WLAs for pointsources and load allocations (LAs) fornonpoint sources, including naturalbackground, such that the sum of theseallocations is not greater than the loadingcapacity of the water for the pollutant(s)addressed by the TMDL, minus the sum ofa specified margin of safety (MOS) and anycapacity reserved for future growth.b. Nonpoint source LAs shall be based on:i. Existing pollutant loadings if changes inloadings are not reasonably anticipated tooccur;ii. Increases in pollutant loadings that arereasonably anticipated to occur;
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iii. Anticipated decreases in pollutantloadings if such decreased loadings aretechnically feasible and are reasonablyanticipated to occur within a reasonable timeperiod as a result of implementation of bestmanagement practices or other loadreduction measures. In determining whetheranticipated decreases in pollutant loadingsare technically feasible and can reasonably beexpected to occur within a reasonable periodof time, technical and institutional factorsshall be considered. These decisions are case-specific and should reflect the particularTMDL under consideration.c. WLAs. The portion of the loadingcapacity not assigned to nonpoint sourcesincluding background, or to an MOS, orreserved for future growth is allocated topoint sources. Upon reissuance, NPDESpermits for these point sources must includeeffluent limitations consistent with WLAs inEPA-approved or EPA-established TMDLs.d. Monitoring. For LAs established on thebasis of subsection b.iii above, monitoringdata shall be collected and analyzed in orderto validate the TMDL’s assumptions, to varifyanticipated load reductions, to evaluate theeffectiveness of controls being used toimplement the TMDL, and to revise theWLAs and LAs as necessary to ensure thatwater quality standards will be achievedwithin the time-period established in theTMDL.4. WLA Values. If separate EPA-approvedor EPA-established TMDLs are prepared fordifferent segments of the same watershed,and the separate TMDLs each include WLAsfor the same pollutant for one or more of thesame point sources, then WQBELs for thatpollutant for the point source(s) shall beconsistent with the most stringent of thoseWLAs in order to ensure attainment of allapplicable water quality standards.5. Margin of Safety (MOS). Each TMDLshall include a MOS sufficient to account fortechnical uncertainties in establishing theTMDL and shall describe the manner inwhich the MOS is determined andincorporated into the TMDL. The MOS maybe provided by leaving a portion of theloading capacity unallocated or by usingconservative modeling assumptions toestablish WLAs and LAs. If a portion of theloading capacity is left unallocated toprovide a MOS, the amount left unallocatedshall be described. If conservative modelingassumptions are relied on to provide a MOS,the specific assumptions providing the MOSshall be identified.6. More Stringent Requirements. States andTribes may exercise authority reserved tothem under section 510 of the CWA todevelop more stringent TMDLs (includingWLAs and LAs) than are required herein,provided that all LAs in such TMDLs reflectactual nonpoint source loads or those loadsthat can reasonably be expected to occurwithin a reasonable time-period as a result ofimplementing nonpoint source controls.7. Accumulation in Sediments. TMDLsshall reflect, where appropriate and wheresufficient data are available, contributions tothe water column from sediments inside andoutside of any applicable mixing zones.TMDLs shall be sufficiently stringent so as toprevent accumulation of the pollutant of

concern in sediments to levels injurious todesignated or existing uses, human health,wildlife and aquatic life.8. Wet Weather Events. Notwithstandingthe exception provided for the establishmentof controls on wet weather point sources in§ 132.4(e)(1), TMDLs shall reflect, whereappropriate and where sufficient data areavailable, discharges resulting from wetweather events. This procedure does notprovide specific procedures for consideringdischarges resulting from wet weather events.However, some of the provisions ofprocedure 3 may be deemed appropriate forconsidering wet weather events on a case-by-case basis.9. Background Concentration of Pollutants.The representative background concentrationof pollutants shall be established inaccordance with this subsection to developTMDLs, WLAs calculated in the absence ofa TMDL, or preliminary WLAs for purposesof determining the need for WQBELs underprocedure 5 of appendix F. Backgroundloadings may be accounted for in a TMDLthrough an allocation to a single‘‘background’’ category or through individualallocations to the various backgroundsources.a. Definition of Background. ‘‘Background’’represents all loadings that: (1) flow fromupstream waters into the specifiedwatershed, waterbody or waterbody segmentfor which a TMDL, WLA in the absence ofa TMDL or preliminary WLA for the purposeof determining the need for a WQBEL isbeing developed; (2) enter the specifiedwatershed, waterbody or waterbody segmentthrough atmospheric deposition or sedimentrelease or resuspension; or (3) occur withinthe watershed, waterbody or waterbodysegment as a result of chemical reactions.b. Data considerations. When determiningwhat available data are acceptable for use incalculating background, the State or Tribeshould use best professional judgment,including consideration of the samplinglocation and the reliability of the datathrough comparison to reported analyticaldetection levels and quantification levels.When data in more than one of the data setsor categories described in section B.9.c.ithrough B.9.c.iii below exist, bestprofessional judgment should be used toselect the one data set that most accuratelyreflects or estimates backgroundconcentrations. Pollutant degradation andtransport information may be consideredwhen utilizing pollutant loading data.c. Calculation requirements. Except asprovided below, the representativebackground concentration for a pollutant inthe specified watershed, waterbody orwaterbody segment shall be established on acase-by-case basis as the geometric mean of:i. Acceptable available water column data;orii. Water column concentrations estimatedthrough use of acceptable available caged orresident fish tissue data; oriii. Water column concentrations estimatedthrough use of acceptable available orprojected pollutant loading data.d. Detection considerations.i. Commonly accepted statisticaltechniques shall be used to evaluate data sets

consisting of values both above and belowthe detection level.ii. When all of the acceptable available datain a data set or category, such as watercolumn, caged or resident fish tissue orpollutant loading data, are below the level ofdetection for a pollutant, then all the data forthat pollutant in that data set shall beassumed to be zero.10. Effluent Flow. If WLAs are expressed asconcentrations of pollutants, the TMDL shallalso indicate the point source effluent flowsassumed in the analyses. Mass loadinglimitations established in NPDES permitsmust be consistent with both the WLA andassumed effluent flows used in establishingthe TMDL.11. Reserved Allocations. TMDLs mayinclude reserved allocations of loadingcapacity to accommodate future growth andadditional sources. Where such reservedallocations are not included in a TMDL, anyincreased loadings of the pollutant for whichthe TMDL was developed that are due to anew or expanded discharge shall not beallowed unless the TMDL is revised inaccordance with these proceudres to includean allocation for the new or expandeddischarge.C. Mixing Zones for BioaccumulativeChemicals of Concern (BCCs). The followingrequirements shall be applied in establishingTMDLs, WLAs in the absence of TMDLs, andpreliminary WLAs for purposes ofdetermining the need for WQBELs underprocedure 5 of appendix F, for BCCs:1. Beginning on March 23, 1997, there shallbe no mixing available for new discharges ofBCCs to the Great Lakes System. WLAsestablished through TMDLs, WLAs in theabsence of TMDLs, and preliminary WLAsfor purposes of determining the need forWQBELs for new discharges of BCCs shall beset equal to the most stringent applicablewater quality criteria or values for the BCCsin question.2. For purposes of section C of procedure3 of appendix F, new discharges are definedas: (1) discharges from new Great Lakesdischargers; or (2) new or expandeddischarges from an existing Great Lakesdischarger. All other discharges of BCCs aredefined as existing discharges.3. Up until March 23, 2007, mixing zonesfor BCCs may be allowed for existingdischarges to the Great Lakes Systempursuant to the procedures specified insections D and E of this procedure.4. Except as provided in sections C.5 andC.6 of this procedure, permits issued on orafter March 23, 1997 shall not authorizemixing zones for existing discharges of BCCsto the Great Lakes System after March 23,2007. After March 23, 2007, WLAsestablished through TMDLs, WLAsestablished in the absence of TMDLs andpreliminary WLAs for purposes ofdetermining the need for WQBELs underprocedure 5 of appendix F for existingdischrges of BCCs to the Great Lakes Systemshall be set equal to the most stringentapplicable water quality criteria or values forthe BCCs in question.5. Exception for Water Conservation. Statesand Tribes may grant mixing zones for anyexisting discharge of BCCs to the Great Lakes
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System beyond the dates specified insections C.3 and C.4 of this procedure, whereit can be demonstrated, on a case-by-casebasis, that failure to grant a mixing zonewould preclude water conservation measuresthat would lead to overall load reductions inBCCs, even though higher concentrations ofBCCs occur in the effluent. Such mixingzones must also be consistent with sectionsD and E of this procedure.6. Exception for Technical and EconomicConsiderations. States and Tribes may grantmixing zones beyond the dates specified insections C.3 and C.4 of this procedure for anyexisting discharges of a BCC to the GreatLakes System upon the request of adischarger subject to the limitedcircumstances specified in sections C.6.athrough C.6.d below. Such mixing zonesshall also be consistent with sections D andE of this procedure.a. The permitting authority must determinethat:i. The discharger is in compliance with andwill continue to implement all applicabletechnology-based treatment and pretreatmentrequirements of CWA sections 301, 302, 304,306, 307, 401, and 402, and is in compliancewith its existing NPDES water quality-basedeffluent limitations, including those based ona mixing zone; andii. The discharger has reduced and willcontinue to reduce the loading of the BCC forwhich a mixing zone is requested to themaximum extent possible.b. In making the determination in sectionC.6.a above, the State or Tribal authorityshould consider:i. The availability and feasibility, includingcost effectiveness, of additional controls orpollution prevention measures for reducingand ultimately eliminating BCCs for thatdischarger, including those used by similardischargers;ii. Whether the discharger or affectedcommunities will suffer unreasonableeconomic effects if the mixing zone iseliminated;iii. The extent to which the discharger willimplement an ambient monitoring plan toensure compliance with water quality criteriaat the edge of any authorized mixing zone orto ensure consistency with any applicableTMDL or such other strategy consistent withsection A of this procedure; and,iv. Other information the State or Tribedeems appropriate.c. Any exceptions to the mixing zoneelimination provision for existing dischargesof BCCs granted pursuant to this sectionshall:i. Not result in any less stringentlimitations than those existing March 23,1997;ii. Not likely jeopardize the continuedexistence of any endangered or threatenedspecies listed under section 4 of the ESA orresult in the destruction or adversemodification of such species’ critical habitat;iii. Be limited to one permit term unlessthe permitting authority makes a newdetermination in accordance with thissection for each successive permitapplication in which a mixing zone for theBCC(s) is sought;

iv. Reflect all information relevant to thesize of the mixing zone considered by theState or Tribe under subsection b above;v. Protect all designated and existing usesof the receiving water;vi. Meet all applicable aquatic life, wildlifeand human health criteria and values at theedge of the mixing zone and, as appropriate,within the mixing zone or be consistent withany appropriate TMDL or such other strategyconsistent with section A of this procedure;vii. Ensure the discharger has developedand conducted a pollutant minimizationprogram for the BCC(s) if required to do sounder regulations adopted consistent withprocedure 8 of appendix F; andviii. Ensure that alternative means forreducing BCCs elsewhere in the watershedare evaluated.d. For each draft NPDES permit that wouldallow a mixing zone for one or more BCCsafter March 23, 2007, the fact sheet orstatement of basis for the draft permit,required to be made available through publicnotice under 40 CFR 124.6(e), shall:i. Specify the mixing provisions used incalculating the permit limits; andii. Identify each BCC for which a mixingzone is proposed.D. Deriving TMDLs, WLAs, and LAs forPoint and Nonpoint Sources: WLAs in theAbsence of a TMDL; and Preliminary WLAsfor Purposes of Determining the Need forWQBELs for OWGL. This section addressesconditions for deriving TMDLs for OpenWaters of the Great Lakes (OWGL), inlandlakes and other waters of the Great LakesSystem with no appreciable flow relative totheir volumes. State and Tribal procedures toderive TMDLs under this section must beconsistent with (as protective as) the generalconditions in section B of this procedure,CWA section 303(d), existing regulations (40CFR 130.7), section C of this procedure, andsections D.1. through D.4 below. State andTribal procedures to derive WLAs calculatedin the absence of a TMDL and preliminaryWLAs for purposes of determining the needfor WQBELs under procedure 5 of appendixF must be consistent with sections B.9, C.1,C3 through C.6, and D. 1 through D.4 of thisprocedure.1. Individual point source WLAs andpreliminary WLAs for purposes ofdetermining the need for WQBELs underprocedure 5 of appendix F shall assume nogreater dilution than one part effluent to 10parts receiving water for implementation ofnumeric and narrative chronic criteria andvalues (including, but not limited to humancancer criteria, human cancer values, humannoncancer values, human noncancer criteria,wildlife criteria, and chronic aquatic lifecriteria and values) unless an alternativemixing zone is demonstrated as appropriatein a mixing zone demonstration conductedpursuant to section F of this procedure. In nocase shall a mixing zone be granted thatexceeds the area where discharge-inducedmixing occurs.2. Appropriate mixing zone assumptions tobe used in calculating load allocations fornonpoint sources shall be determined,consistent with applicable State or Tribalrequirements, on a case-by-case basis.3. WLAs and preliminary WLAs based onacute aquatic life criteria or values shall not

exceed the Final Acute Value (FAV), unlessa mixing zone demonstration is conductedand approved pursuant to section F of thisprocedure. If mixing zones from two or moreproximate sources interact or overlap, thecombined effect must be evaluated to ensurethat applicable criteria and values will bemet in the area where acute mixing zonesoverlap.4. In no case shall a mixing zone be grantedthat would likely jeopardize the continuedexistence of any endangered or threatenedspecies listed under section 4 of the ESA orresult in the destruction or adversemodification of such species’ critical habitat.E. Deriving TMDLs, WLAs, and LAs forPoint and Nonpoint Sources; WLAs in theAbsence of a TMDL; and Preliminary WLAsfor the Purposes of Determining the Need forWQBELs for Great Lakes Systems Tributariesand Connecting Channels. This sectiondescribes conditions for deriving TMDLs fortributaries and connecting channels of theGreat Lakes System that exhibit appreciableflows relative to their volumes. State andTribal procedures to derive TMDLs must beconsistent with the general conditions listedin section B of this procedure, section C ofthis procedure, existing TMDL regulations(40 CFR 130.7) and specific conditions E.1through E.5. State and Tribal procedures toderive WLAs calculated in the absence of aTMDL, and preliminary WLAs for purposesof determining reasonable potential underprocedure 5 of this appendix for dischargesto tributaries and connecting channels mustbe consistent with sections B.9, C.1, C.3through C.6, and E.1 through E.5 of thisprocedure.1. Stream Design. These design flows mustbe used unless data exist to demonstrate thatan alternative stream design flow isappropriate for stream-specific and pollutant-specific conditions. For purposes ofcalculating a TMDL, WLAs in the absence ofa TMDL, or preliminary WLAs for thepurposes of determining reasonable potentialunder procedure 5 of this appendix, using asteady-state model, the stream design flowsshall be:a. The 7-day, 10-year stream design flow(7Q10), or the 4-day, 3-year biologically-based stream design flow for chronic aquaticlife criteria or values;b. The 1-day, 10-year stream design flow(1Q10), for acute aquatic life criteria orvalues;c. The harmonic mean flow for humanhealth criteria or values;d. The 90-day, 10-year flow (90Q10) forwildlife criteria.e. TMDLs, WLAs in the absence of TMDLs,and preliminary WLAs for the purpose ofdetermining the need for WQBELs calculatedusing dynamic modelling do not need toincorporate the stream design flows specifiedin sections E.1.a through E.1.d of thisprocedure.2. Loading Capacity. The loading capacityis the greatest amount of loading that a watercan receive without violating water qualitystandards. The loading capacity is initiallycalculated at the farthest downstreamlocation in the watershed drainage basin. Themaximum allowable loading consistent withthe attainment of each applicable numeric
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criterion or value for a given pollutant isdetermined by multiplying the applicablecriterion or value by the flow at the farthestdownstream location in the tributary basin atthe design flow condition described above.This loading is then compared to theloadings at sites within the basin to assurethat applicable numeric criteria or values fora given pollutant are not exceeded at allapplicable sites. The lowest load is thenselected as the loading capacity.3. Polluant Degradation. TMDLs, WLAs inthe absence of a TMDL and preliminaryWLAs for purposes of determining the needfor WQBELs under procedure 5 of appendixF shall be based on the assumption that apollutant does not degrade. However, theregulatory authority may take into accountdegradation of the pollutant if each of thefollowing conditions are met.a. Scientifically valid field studies or otherrelevant information demonstrate thatdegradation of the pollutant is expected tooccur under the full range of environmentalconditions expected to be encountered;b. Scientifically valid field studies or otherrelevant information address other factorsthat affect the level of pollutants in the watercolumn including, but not limited to,resuspension of sediments, chemicalspeciation, and biological and chemicaltransformation.4. Acute Aquatic Life Criteria and Values.WLAs and LAs established in a TMDL, WLAsin the absence of a TMDL, and preliminaryWLAs for the purpose of determining theneed for WQBELs based on acute aquatic lifecriteria or values shall not exceed the FAV,unless a mixing zone demonstration iscompleted and approved pursuant to sectionF of this procedure. If mixing zones from twoor more proximate sources interact oroverlap, the combined effect must beevaluated to ensure that applicable criteriaand values will be met in the area where anyapplicable acute mixing zones overlap. Thisacute WLA review shall include, but not belimited to, consideration of:a. The expected dilution under all effluentflow and concentration conditions at streamdesign flow;b. Maintenance of a zone of passage foraquatic organisms; andc. Protection of critical aquatic habitat.In no case shall a permitting authoritygrant a mixing zone that would likelyjeopardize the continued existence of anyendangered or threatened species listedunder section 4 of the ESA or result in thedestruction or adverse modification of suchspecies’ critical habitat.5. Chronic Mixing Zones. WLAs and LAsestablished in a TMDL, WLAs in the absenceof a TMDL, and preliminary WLAs for thepurposes of determining the need forWQBELs for protection of aquatic life,wildlife and human health from chroniceffects shall be calculated using a dilutionfraction no greater than 25 percent of thestream design flow unless a mixing zonedemonstration pursuant to section F of thisprocedure is conducted and approved. Ademonstration for a larger mixing zone maybe provided, if approved and implemented inaccordance with section F of this procedure.In no case shall a permitting authority grant

a mixing zone that would likely jeopardizethe continued existence of any endangered orthreatened species listed under section 4 ofthe ESA or result in the destruction oradverse modification of such species’ criticalhabitat.F. Mixing Zone DemonstrationRequirements.1. For purposes of establishing a mixingzone other than as specified in sections Dand E above, a mixing zone demonstrationmust:a. Describe the amount of dilutionoccurring at the boundaries of the proposedmixing zone and the size, shape, and locationof the area of mixing, including the mannerin which diffusion and dispersion occur;b. For sources discharging to the openwaters of the Great Lakes (OWGLs), definethe location at which discharge-inducedmixing ceases;c. Document the substrate character andgeomorphology within the mixing zone;d. Show that the mixing zone does notinterfere with or block passage of fish oraquatic life;e. Show that the mixing zone will beallowed only to the extent that the level ofthe pollutant permitted in the waterbodywould not likely jeopardize the continuedexistence of any endangered or threatenedspecies listed under section 4 of the ESA orresult in the destruction or adversemodification of such species’ critical habitat;f. Show that the mixing zone does notextend to drinking water intakes;g. Show that the mixing zone would nototherwise interfere with the designated orexisting uses of the receiving water ordownstream waters;h. Document background water qualityconcentrations;i. Show that the mixing zone does notpromote undesirable aquatic life or result ina dominance of nuisance species; andj. Provide that by allowing additionalmixing/dilution:i. Substances will not settle to formobjectionable deposits;ii. Floating debris, oil, scum, and othermatter in concentrations that form nuisanceswill not be produced; andiii. Objectionable color, odor, taste orturbidity will not be produced.2. In addition, the mixing zonedemonstration shall address the followingfactors:a. Whether or not adjacent mixing zonesoverlap;b. Whether organisms would be attracted tothe area of mixing as a result of the effluentcharacter; andc. Whether the habitat supports endemic ornaturally occurring species.3. The mixing zone demonstration must besubmitted to EPA for approval. Followingapproval of a mixing zone demonstrationconsistent with sections F.1 and F.2,adjustment to the dilution ratio specified insection D.1 of this procedure shall be limitedto the dilution available in the area wheredischarger-induced mixing occurs.4. The mixing zone demonstration shall bebased on the assumption that a pollutantdoes not degrade within the proposed mixingzone, unless:

a. Scientifically valid field studies or otherrelevant information demonstrate thatdegradation of the pollutant is expected tooccur under the full range of environmentalconditions expected to be encountered; andb. Scientifically valid field studies or otherrelevant information address other factorsthat affect the level of pollutants in the watercolumn including, but not limited to,resuspension of sediments, chemicalspeciation, and biological and chemicaltransformation.
Procedure 4: AdditivityThe Great Lakes States and Tribes shalladopt additivity provisions consistent with(as protective as) this procedure.A. The Great Lakes States and Tribes shalladopt provisions to protect human healthfrom the potential adverse additive effectsfrom both the noncarcinogenic andcarcinogenic components of chemicalmixtures in effluents. For the chlorinateddibenzo-p-dioxins (CDDs) and chlorinateddibenzofurans (CDFs) listed in Table 1,potential adverse additive effects in effluentsshall be accounted for in accordance withsection B of this procedure.B. Toxicity Equivalency Factors (TEFs)/Bioaccumulation Equivalency Factors (BEFs).1. The TEFs in Table 1 and BEFs in Table2 shall be used when calculating a 2,3,7,8-TCDD toxicity equivalence concentration ineffluent to be used when implementing bothhuman health noncancer and cancer criteria.The chemical concentration of each CDDsand CDFs in effluent shall be converted to a2,3,7,8-TCDD toxicity equivalenceconcentration in effluent by (a) multiplyingthe chemical concentration of each CDDs andCDFs in the effluent by the appropriate TEFin Table 1 below, (b) multiplying eachproduct from step (a) by the BEF for eachCDDs and CDFs in Table 2 below, and (c)adding all final products from step (b). Theequation for calculating the 2,3,7,8-TCDDtoxicity equivalence concentration in effluentis:

( ) ( ) ( ) ( )TEC C TEF BEFtcdd x x x= ∑where:(TEC)tcdd=2,3,7,8-TCDD toxicity equivalenceconcentration in effluent(C)x=concentration of total chemical x ineffluent(TEF)x=TCDD toxicity equivalency factor forx(BEF)x=TCDD bioaccumulation equivalencyfactor for x2. The 2,3,7,8-TCDD toxicity equivalenceconcentration in effluent shall be used whendeveloping waste load allocations underprocedure 3, preliminary waste loadallocations for purposes of determiningreasonable potential under procedure 5, andfor purposes of establishing effluent qualitylimits under procedure 5.
TABLE 1.—TOXICITY EQUIVALENCY

FACTORS FOR CDDS AND CDFS

Congener TEF

2,3,7,8-TCDD ............................ 1.0
1,2,3,7,8-PeCDD ...................... 0.5
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TABLE 1.—TOXICITY EQUIVALENCY

FACTORS FOR CDDS AND CDFS—
Continued

Congener TEF

1,2,3,4,7,8-HxCDD ................... 0.1
1,2,3,6,7,8-HxCDD ................... 0.1
1,2,3,7,8,9-HxCDD ................... 0.1
1,2,3,4,6,7,8-HpCDD ................ 0.01
OCDD ....................................... 0.001
2,3,7,8-TCDF ............................ 0.1
1,2,3,7,8-PeCDF ....................... 0.05
2,3,4,7,8-PeCDF ....................... 0.5
1,2,3,4,7,8-HxCDF .................... 0.1
1,2,3,6,7,8-HxCDF .................... 0.1
2,3,4,6,7,8-HxCDF .................... 0.1
1,2,3,7,8,9-HxCDF .................... 0.1
1,2,3,4,6,7,8-HpCDF ................. 0.01
1,2,3,4,7,8,9-HpCDF ................. 0.01
OCDF ........................................ 0.001

TABLE 2.—BIOACCUMULATION EQUIVA-
LENCY FACTORS FOR CDDS AND

CDFS

Congener BEF

2,3,7,8-TCDD ............................ 1.0
1,2,3,7,8-PeCDD ...................... 0.9
1,2,3,4,7,8-HxCDD ................... 0.3
1,2,3,6,7,8-HxCDD ................... 0.1
1,2,3,7,8,9-HxCDD ................... 0.1
1,2,3,4,6,7,8-HpCDD ................ 0.05
OCDD ....................................... 0.01
2,3,7,8-TCDF ............................ 0.8
1,2,3,7,8-PeCDF ....................... 0.2
2,3,4,7,8-PeCDF ....................... 1.6
1,2,3,4,7,8-HxCDF .................... 0.08
1,2,3,6,7,8-HxCDF .................... 0.2
2,3,4,6,7,8-HxCDF .................... 0.7
1,2,3,7,8,9-HxCDF .................... 0.6
1,2,3,4,6,7,8-HpCDF ................. 0.01
1,2,3,4,7,8,9-HpCDF ................. 0.4
OCDF ........................................ 0.02

Procedure 5: Reasonable Potential To ExceedWater Quality Standards
Great Lakes States and Tribes shall adoptprovisions consistent with (as protective as)this procedure. If a permitting authoritydetermines that a pollutant is or may bedischarged into the Great Lakes System at alevel which will cause, have the reasonablepotential to cause, or contribute to anexcursion above any Tier I criterion or TierII value, the permitting authority shallincorporate a water quality-based effluentlimitation (WQBEL) in an NPDES permit forthe discharge of that pollutant. When facility-specific effluent monitoring data areavailable, the permitting authority shall makethis determination by developing preliminaryeffluent limitations (PEL) and comparingthose effluent limitations to the projectedeffluent quality (PEQ) of the discharge inaccordance with the following procedures. Inall cases, the permitting authority shall useany valid, relevant, representativeinformation that indicates a reasonablepotential to exceed any Tier I criterion orTier II value.

A. Developing Preliminary EffluentLimitations on the Discharge of a PollutantFrom a Point Source.1. The permitting authority shall developpreliminary wasteload allocations (WLAs) forthe discharge of the pollutant from the pointsource to protect human health, wildlife,acute aquatic life, and chronic aquatic life,based upon any existing Tier I criteria. Wherethere is no Tier I criterion nor sufficient datato calculate a Tier I criterion, the permittingauthority shall calculate a Tier II value forsuch pollutant for the protection of humanhealth, and aquatic life and the preliminaryWLAs shall be based upon such values.Where there is insufficient data to calculatea Tier II value, the permitting authority shallapply the procedure set forth in section C ofthis procedure to determine whether datamust be generated to calculate a Tier II value.2. The following provisions in procedure 3of appendix F shall be used as the basis fordetermining preliminary WLAs inaccordance with section 1 of this procedure:procedure 3.B.9, Background Concentrationsof Pollutants; procedure 3.C, Mixing Zonesfor Bioaccumulative Chemicals of Concern(BCCs), procedures 3.C.1, and 3.C.3 through3.C.6; procedure 3.D, Deriving TMDLs forDischarges to Lakes (when the receivingwater is an open water of the Great Lakes(OWGL), an inland lake or other water of theGreat Lakes System with no appreciable flowrelative to its volume); procedure 3.E,Deriving TMDLs, WLAs and PreliminaryWLAs, and load allocations (LAs) forDischarges to Great Lakes System Tributaries(when the receiving water is a tributary orconnecting channel of the Great Lakes thatexhibits appreciable flow relative to itsvolume); and procedure 3.F, Mixing ZoneDemonstration Requirements.3. The permitting authority shall developPELs consistent with the preliminary WLAsdeveloped pursuant to sections A.1 and A.2of this procedure, and in accordance withexisting State or Tribal procedures forconverting WLAs into WQBELs. At aminimum:a. The PELs based upon criteria and valuesfor the protection of human health andwildlife shall be expressed as monthlylimitations;b. The PELs based upon criteria and valuesfor the protection of aquatic life from chroniceffects shall be expressed as either monthlylimitations or weekly limitations; andc. The PELs based upon the criteria andvalues for the protection of aquatic life fromacute effects shall be expressed as dailylimitations.B. Determining Reasonable Potential UsingEffluent Pollutant Concentration Data.If representative, facility-specific effluentmonitoring data samples are available for apollutant discharged from a point source tothe waters of the Great Lakes System, thepermitting authority shall apply thefollowing procedures:1. The permitting authority shall specifythe PEQ as the 95 percent confidence levelof the 95th percentile based on a log-normaldistribution of the effluent concentration; orthe maximum observed effluentconcentration, whichever is greater. Incalculating the PEQ, the permitting authority

shall identify the number of effluent samplesand the coefficient of variation of the effluentdata, obtain the appropriate multiplyingfactor from Table 1 of procedure 6 ofappendix F, and multiply the maximumeffluent concentration by that factor. Thecoefficient of variation of the effluent datashall be calculated as the ratio of thestandard deviation of the effluent datadivided by the arithmetic average of theeffluent data, except that where there arefewer than ten effluent concentration datapoints the coefficient of variation shall bespecified as 0.6. If the PEQ exceeds any ofthe PELs developed in accordance withsection A.3 of this procedure, the permittingauthority shall establish a WQBEL in aNPDES permit for such pollutant.2. In lieu of following the proceduresunder section B.1 of this procedure, thepermitting authority may apply proceduresconsistent with the following:a. The permitting authority shall specifythe PEQ as the 95th percentile of thedistribution of the projected population ofdaily values of the facility-specific effluentmonitoring data projected using ascientifically defensible statistical methodthat accounts for and captures the long-termdaily variability of the effluent quality,accounts for limitations associated withsparse data sets and, unless otherwise shownby the effluent data set, assumes a lognormaldistribution of the facility-specific effluentdata. If the PEQ exceeds the PEL based on thecriteria and values for the protection ofaquatic life from acute effects developed inaccordance with section A.3 of thisprocedure, the permitting authority shallestablish a WQBEL in an NPDES permit forsuch pollutant;b. The permitting authority shall calculatethe PEQ as the 95th percentile of thedistribution of the projected population ofmonthly averages of the facility-specificeffluent monitoring data using a scientificallydefensible statistical method that accountsfor and captures the long-term variability ofthe monthly average effluent quality,accounts for limitations associated withsparse data sets and, unless otherwise shownby the effluent data set, assumes a lognormaldistribution of the facility-specific effluentdata. If the PEQ exceeds the PEL based oncriteria and values for the protection ofaquatic life from chronic effects, humanhealth or wildlife developed in accordancewith section A.3 of this procedure, thepermitting authority shall establish a WQBELin an NPDES permit for such pollutant; andc. The permitting authority shall calculatethe PEQ as the 95th percentile of thedistribution of the projected population ofweekly averages of the facility-specificeffluent monitoring data using a scientificallydefensible statistical method that accountsfor and captures the long-term variability ofthe weekly average effluent quality, accountsfor limitations associated with sparse datasets and, unless otherwise shown by theeffluent data set, assumes a lognormaldistribution of the facility-specific effluentdata. If the PEQ exceeds the PEL based oncriteria and values to protect aquatic life fromchronic effects developed in accordance withsection A.3 of this procedure, the permitting
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authority shall establish a WQBEL in anNPDES permit for such pollutant.C. Developing Necessary Data to CalculateTier II Values Where Such Data Does NotCurrently Exist.1. Except as provided in sections C.2, C.4,or D of this procedure, for each pollutantlisted in Table 6 of part 132 that a permitteereports as known or believed to be present inits effluent, and for which pollutant datasufficient to calculate Tier II values for non-cancer human health, acute aquatic life andchronic aquatic life do not exist, thepermitting authority shall take the followingactions:a. The permitting authority shall use allavailable, relevant information, includingQuantitative Structure Activity Relationshipinformation and other relevant toxicityinformation, to estimate ambient screeningvalues for such pollutant which will protecthumans from health effects other thancancer, and aquatic life from acute andchronic effects.b. Using the procedures specified insections A.1 and A.2 of this procedure, thepermitting authority shall developpreliminary WLAs for the discharge of thepollutant from the point source to protecthuman health, acute aquatic life, and chronicaquatic life, based upon the estimatedambient screening values.c. The permitting authority shall developPELs in accordance with section A.3 of thisprocedure, which are consistent with thepreliminary WLAs developed in accordancewith section C.1.b of this procedure.d. The permitting authority shall comparethe PEQ developed according to theprocedures set forth in section B of thisprocedure to the PELs developed inaccordance with section C.1.c of thisprocedure. If the PEQ exceeds any of thePELs, the permitting authority shall generateor require the permittee to generate the datanecessary to derive Tier II values fornoncancer human health, acute aquatic lifeand chronic aquatic life.e. The data generated in accordance withsection C.1.d of this procedure shall be usedin calculating Tier II values as required undersection A.1 of this procedure. The calculatedTier II value shall be used in calculating thepreliminary WLA and PEL under section Aof this procedure, for purposes ofdetermining whether a WQBEL must beincluded in the permit. If the permittingauthority finds that the PEQ exceeds thecalculated PEL, a WQBEL for the pollutant ora permit limit on an indicator parameterconsistent with 40 CFR 122.44(d)(1)(vi)(C)must be included in the permit.2. With the exception of bioaccumulativechemicals of concern (BCCs), a permittingauthority is not required to apply theprocedures set forth in section C.1 of thisprocedure or include WQBELs to protectaquatic life for any pollutant listed in Table6 of part 132 discharged by an existing pointsource into the Great Lakes System, if:a. There is insufficient data to calculate aTier I criterion or Tier II value for aquatic lifefor such pollutant;b. The permittee has demonstrated througha biological assessment that there are noacute or chronic effects on aquatic life in thereceiving water; and

c. The permittee has demonstrated inaccordance with procedure 6 of thisappendix that the whole effluent does notexhibit acute or chronic toxicity.3. Nothing in sections C.1 or C.2 of thisprocedure shall preclude or deny the right ofa permitting authority to:a. Determine, in the absence of the datanecessary to derive a Tier II value, that thedischarge of the pollutant will cause, havethe reasonable potential to cause, orcontribute to an excursion above a narrativecriterion for water quality; andb. Incorporate a WQBEL for the pollutantinto an NPDES permit.4. If the permitting authority develops aWQBEL consistent with section C.3 of thisprocedure, and the permitting authoritydemonstrates that the WQBEL developedunder section C.3 of this procedure is at leastas stringent as a WQBEL that would havebeen based upon the Tier II value or valuesfor that pollutant, the permitting authorityshall not be obligated to generate or requirethe permittee to generate the data necessaryto derive a Tier II value or values for thatpollutant.D. Consideration of Intake Pollutants inDetermining Reasonable Potential.1. General.a. Any procedures adopted by a State orTribe for considering intake pollutants inwater quality-based permitting shall beconsistent with this section and section E.b. The determinations under this sectionand section E shall be made on a pollutant-by-pollutant, outfall-by-outfall, basis.c. This section and section E apply only inthe absence of a TMDL applicable to thedischarge prepared by the State or Tribe andapproved by EPA, or prepared by EPApursuant to 40 CFR 130.7(d), or in theabsence of an assessment and remediationplan submitted and approved in accordancewith procedure 3.A. of appendix F. Thissection and section E do not alter thepermitting authority’s obligation under 40CFR 122.44(d)(vii)(B) to develop effluentlimitations consistent with the assumptionsand requirements of any available WLA forthe discharge, which is part of a TMDLprepared by the State or Tribe and approvedby EPA pursuant to 40 CFR 130.7, orprepared by EPA pursuant to 40 CFR130.7(d).2. Definition of Same Body of Water.a. This definition applies to this sectionand section E of this procedure.b. An intake pollutant is considered to befrom the same body of water as the dischargeif the permitting authority finds that theintake pollutant would have reached thevicinity of the outfall point in the receivingwater within a reasonable period had it notbeen removed by the permittee. This findingmay be deemed established if:i. The background concentration of thepollutant in the receiving water (excludingany amount of the pollutant in the facility’sdischarge) is similar to that in the intakewater;ii. There is a direct hydrologicalconnection between the intake and dischargepoints; andiii. Water quality characteristics (e.g.,temperature, Ph, hardness) are similar in theintake and receiving waters.

c. The permitting authority may alsoconsider other site-specific factors relevant tothe transport and fate of the pollutant tomake the finding in a particular case that apollutant would or would not have reachedthe vicinity of the outfall point in thereceiving water within a reasonable periodhad it not been removed by the permittee.d. An intake pollutant from groundwatermay be considered to be from the same bodyof water if the permitting authoritydetermines that the pollutant would havereached the vicinity of the outfall point in thereceiving water within a reasonable periodhad it not been removed by the permittee,except that such a pollutant is not from thesame body of water if the groundwatercontains the pollutant partially or entirelydue to human activity, such as industrial,commercial, or municipal operations,disposed actions, or treatment processes.e. An intake pollutant is the amount of apollutant that is present in waters of theUnited States (including groundwater asprovided in section D.2.d of this procedure)at the time it is withdrawn from such watersby the discharger or other facility (e.g., publicwater supply) supplying the discharger withintake water.3. Reasonable Potential Determination.a. The permitting authority may use theprocedure described in this section ofprocedure 5 in lieu of procedures 5.Athrough C provided the conditions specifiedbelow are met.b. The permitting authority may determinethat there is no reasonable potential for thedischarge of an identified intake pollutant orpollutant parameter to cause or contribute toan excursion above a narrative or numericwater quality criterion within an applicablewater quality standard where a dischargerdemonstrates to the satisfaction of thepermitting authority (based upon informationprovided in the permit application or otherinformation deemed necessary by thepermitting authority) that:i. The facility withdraws 100 percent of theintake water containing the pollutant fromthe same body of water into which thedischarge is made;ii. The facility does not contribute anyadditional mass of the identified intakepollutant to its wastewater;iii. The facility does not alter the identifiedintake pollutant chemically or physically ina manner that would cause adverse waterquality impacts to occur that would not occurif the pollutants were left in-stream;iv. The facility does not increase theidentified intake pollutant concentration, asdefined by the permitting authority, at theedge of the mixing zone, or at the point ofdischarge if a mixing zone is not allowed, ascompared to the pollutant concentration inthe intake water, unless the increasedconcentration does not cause or contribute toan excursion above an applicable waterquality standard; andv. The timing and location of the dischargewould not cause adverse water qualityimpacts to occur that would not occur if theidentified intake pollutant were left in-stream.c. Upon a finding under section D.3.b ofthis procedure that a pollutant in the
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discharge does not cause, have the reasonablepotential to cause, or contribute to anexcursion above an applicable water qualitystandard, the permitting authority is notrequired to include a WQBEL for theidentified intake pollutant in the facility’spermit, provided:i. The NPDES permit fact sheet orstatement of basis includes a specificdetermination that there is no reasonablepotential for the discharge of an identifiedintake pollutant to cause or contribute to anexcursion above an applicable narrative ornumeric water quality criterion andreferences appropriate supportingdocumentation included in theadministrative record;ii. The permit requires all influent,effluent, and ambient monitoring necessaryto demonstrate that the conditions in sectionD.3.b of this procedure are maintained duringthe permit term; andiii. The permit contains a reopener clauseauthorizing modification or revocation andreissuance of the permit if new informationindicates changes in the conditions in sectionD.3.b of this procedure.d. Absent a finding under section D.3.b ofthis procedure that a pollutant in thedischarge does not cause, have the reasonablepotential to cause, or contribute to anexcursion above an applicable water qualitystandard, the permitting authority shall usethe procedures under sections 5.A through Cof this procedure to determine whether adischarge causes, has the reasonablepotential to cause, or contribute to anexcursion above an applicable narrative ornumeric water quality criterion.E. Consideration of Intake Pollutants inEstablishing WQBELs.1. General. This section applies only whenthe concentration of the pollutant of concernupstream of the discharge (as determinedusing the provisions in procedure 3.B.9 ofappendix F) exceeds the most stringentapplicable water quality criterion for thatpollutant.2. The requirements of sections D.1–D.2 ofthis procedure shall also apply to thissection.3. Intake Pollutants from the Same Body ofWater.a. In cases where a facility meets theconditions in sections D.3.b.i and D.3.b.iiithrough D.3.b.v of this procedure, thepermitting authority may establish effluentlimitations allowing the facility to dischargea mass and concentration of the pollutantthat are no greater than the mass andconcentration of the pollutant identified inthe facility’s intake water (‘‘no net additionlimitations’’). The permit shall specify howcompliance with mass and concentrationlimitations shall be assessed. No permit mayauthorize ‘‘no net addition limitations’’which are effective after March 23, 2007.After that date, WQBELs shall be establishedin accordance with procedure 5.F.2 ofappendix F.b. Where proper operation andmaintenance of a facility’s treatment systemresults in removal of a pollutant, thepermitting authority may establishlimitations that reflect the lower mass and/or concentration of the pollutant achieved by

such treatment, taking into account thefeasibility of establishing such limits.c. For pollutants contained in intake waterprovided by a water system, theconcentration of the intake pollutant shall bedetermined at the point where the raw watersupply is removed from the same body ofwater, except that it shall be the point wherethe water enters the water supplier’sdistribution system where the watertreatment system removes any of theidentified pollutants from the raw watersupply. Mass shall be determined bymultiplying the concentration of thepollutant determined in accordance with thisparagraph by the volume of the facility’sintake flow received from the water system.4. Intake Pollutants from a Different Bodyof Water. Where the pollutant in a facility’sdischarge originates from a water of theUnited States that is not the same body ofwater as the receiving water (as determinedin accordance with section D.2 of thisprocedure), WQBELs shall be establishedbased upon the most stringent applicablewater quality criterion for that pollutant.5. Multiple Sources of Intake Pollutants.Where a facility discharges intake pollutantsthat originate in part from the same body ofwater, and in part from a different body ofwater, the permitting authority may apply theprocedures of sections E.3 and E.4 of thisprocedure to derive an effluent limitationreflecting the flow-weighted average of eachsource of the pollutant, provided thatadequate monitoring to determinecompliance can be established and isincluded in the permit.F. Other Applicable Conditions.1. In addition to the above procedures,effluent limitations shall be established tocomply with all other applicable State, Tribaland Federal laws and regulations, includingtechnology-based requirements andantidegradation policies.2. Once the permitting authority hasdetermined in accordance with thisprocedure that a WQBEL must be includedin an NPDES permit, the permitting authorityshall:a. Rely upon the WLA established for thepoint source either as part of any TMDLprepared under procedure 3 of this appendixand approved by EPA pursuant to 40 CFR130.7, or as part of an assessment andremediation plan developed and approved inaccordance with procedure 3.A of thisappendix, or, in the absence of such TMDLor plan, calculate WLAs for the protection ofacute and chronic aquatic life, wildlife andhuman health consistent with the provisionsreferenced in section A.1 of this procedurefor developing preliminary wasteloadallocations, andb. Develop effluent limitations consistentwith these WLAs in accordance with existingState or Tribal procedures for convertingWLAs into WQBELs.3. When determining whether WQBELs arenecessary, information from chemical-specific, whole effluent toxicity andbiological assessments shall be consideredindependently.4. If the geometric mean of a pollutant infish tissue samples collected from awaterbody exceeds the tissue basis of a Tier

I criterion or Tier II value, after considerationof the variability of the pollutant’sbioconcentration and bioaccumulation infish, each facility that discharges detectablelevels of such pollutant to that water has thereasonable potential to cause or contribute toan excursion above a Tier I criteria or a TierII value and the permitting authority shallestablish a WQBEL for such pollutant in theNPDES permit for such facility.
Procedure 6: Whole Effluent ToxicityRequirementsThe Great Lakes States and Tribes shalladopt provisions consistent with (asprotective as) procedure 6 of appendix F ofpart 132.The following definitions apply to thispart:Acute toxic unit (TUa). 100/LC50 where theLC50 is expressed as a percent effluent in thetest medium of an acute whole effluenttoxicity (WET) test that is statistically orgraphically estimated to be lethal to 50percent of the test organisms.Chronic toxic unit (TUc). 100/NOEC or100/IC25, where the NOEC and IC25 areexpressed as a percent effluent in the testmedium.Inhibition concentration 25 (IC25). thetoxicant concentration that would cause a 25percent reduction in a non-quantal biologicalmeasurement for the test population. Forexample, the IC25 is the concentration oftoxicant that would cause a 25 percentreduction in mean young per female or ingrowth for the test population.No observed effect concentration (NOEC).The highest concentration of toxicant towhich organisms are exposed in a full life-cycle or partial life-cycle (short-term) test,that causes no observable adverse effects onthe test organisms (i.e., the highestconcentration of toxicant in which the valuesfor the observed responses are notstatistically significantly different from thecontrols).A. Whole Effluent Toxicity Requirements.The Great Lakes States and Tribes shall adoptwhole effluent toxicity provisions consistentwith the following:1. A numeric acute WET criterion of 0.3acute toxic units (TUa) measured pursuant totest methods in 40 CFR part 136, or anumeric interpretation of a narrative criterionestablishing that 0.3 TUa measured pursuantto test methods in 40 CFR part 136 isnecessary to protect aquatic life from acuteeffects of WET. At the discretion of thepermitting authority, the foregoingrequirement shall not apply in an acutemixing zone that is sized in accordance withEPA-approved State and Tribal methods.2. A numeric chronic WET criterion of onechronic toxicity unit (TUc) measuredpursuant to test methods in 40 CFR part 136,or a numeric interpretation of a narrativecriterion establishing that one TUc measuredpursuant to test methods in 40 CFR part 136is necessary to protect aquatic life from thechronic effects of WET. At the discretion ofthe permitting authority, the foregoingrequirements shall not apply within achronic mixing zone consistent with: (a)procedures 3.D.1 and 3.D.4, for discharges tothe open of the Great Lakes (OWGL), inland
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lakes and other waters of the Great LakesSystem with no appreciable flow relative totheir volume, or (b) procedure 3.E.5 fordischarges to tributaries and connectingchannels of the Great Lakes System.B. WET Test Methods. All WET testsperformed to implement or ascertaincompliance with this procedure shall beperformed in accordance with methodsestablished in 40 CFR part 136.C. Permit Conditions.1. Where a permitting authority determinespursuant to section D of this procedure thatthe WET of an effluent is or may bedischarged at a level that will cause, have thereasonable potential to cause, or contribute toan excursion above any numeric WETcriterion or narrative criterion within aState’s or Tribe’s water quality standards, thepermitting authority:a. Shall (except as provided in sectionC.1.e of this procedure) establish a waterquality-based effluent limitation (WQBEL) orWQBELs for WET consistent with sectionC.1.b of this procedure;b. Shall calculate WQBELs pursuant tosection C.1.a. of this procedure to ensureattainment of the State’s or Tribe’s chronicWET criteria under receiving water flowconditions described in procedures 3.E.1.a(or where applicable, with procedure 3.E.1.e)for Great Lakes System tributaries andconnecting channels, and with mixing zonesno larger than allowed pursuant to sectionA.2. of this procedure. Shall calculateWQBELs to ensure attainment of the State’sor Tribe’s acute WET criteria under receivingwater flow conditions described in procedure3.E.1.b (or where applicable, with procedure3.E.1.e) for Great Lakes System tributariesand connecting channels, with an allowancefor mixing zones no greater than specifiedpursuant to section A.1 of this procedure.c. May specify in the NPDES permit theconditions under which a permittee wouldbe required to perform a toxicity reductionevaluation.d. May allow with respect to any WQBELestablished pursuant to section C.1.a of thisprocedure an appropriate schedule ofcompliance consistent with procedure 9 ofappendix F; ande. May decide on a case-by-case basis thata WQBEL for WET is not necessary if theState’s or Tribe’s water quality standards donot contain a numeric criterion for WET, andthe permitting authority demonstrates inaccordance with 40 CFR 122.44(d)(1)(v) thatchemical-specific effluent limits aresufficient to ensure compliance withapplicable criteria.2. Where a permitting authority lackssufficient information to determine pursuantto section D of this procedure whether theWET of an effluent is or may be dischargedat levels that will cause, have the reasonablepotential to cause, or contribute to anexcursion above any numeric WET criterionor narrative criterion within a State’s orTribe’s water quality standards, then thepermitting authority should considerincluding in the NPDES permit appropriateconditions to require generation of additionaldata and to control toxicity if found, such as:

a. WET testing requirements to generate thedata needed to adequately characterize thetoxicity of the effluent to aquatic life;b. Language requiring a permit reopenerclause to establish WET limits if any toxicitytesting data required pursuant to sectionC.2.a of this procedure indicate that the WETof an effluent is or may be discharged atlevels that will cause, have the reasonablepotential to cause, or contribute to anexcursion above any numeric WET criterionor narrative criterion within a State’s orTribe’s water quality standards.3. Where sufficient data are available for apermitting authority to determine pursuant tosection D of this procedure that the WET ofan effluent neither is nor may be dischargedat a level that will cause, have the reasonablepotential to cause, or contribute to anexcursion above any numeric WET criterionor narrative criterion within a State’s orTribe’s water quality standards, thepermitting authority may include conditionsand limitations described in section C.2 ofthis procedure at its discretion.D. Reasonable Potential Determinations.The permitting authority shall take intoaccount the factors described in 40 CFR122.44(d)(1)(ii) and, where representativefacility-specific WET effluent data areavailable, apply the following requirementsin determining whether the WET of aneffluent is or may be discharged at a levelthat will cause, have the reasonable potentialto cause, or contribute to an excursion aboveany numeric WET criterion or narrativecriterion within a State’s or Tribe’s waterquality standards.1. The permitting authority shallcharacterize the toxicity of the discharge by:a. Either averaging or using the maximumof acute toxicity values collected within thesame day for each species to represent onedaily value. The maximum of all daily valuesfor the most sensitive species tested is usedfor reasonable potential determinations;b. Either averaging or using the maximumof chronic toxicity values collected withinthe same calendar month for each species torepresent one monthly value. The maximumof such values, for the most sensitive speciestested, is used for reasonable potentialdeterminations:c. Estimating the toxicity values for themissing endpoint using a default acute-chronic ratio (ACR) of 10, when data exist foreither acute WET or chronic WET, but not forboth endpoints.2. The WET of an effluent is or may bedischarged at a level that will cause, have thereasonable potential to cause, or contribute toan excursion above any numeric acute WETcriterion or numeric interpretation of anarrative criterion within a State’s or Tribe’swater quality standards, when effluent-specific information demonstrates that:(TUa effluent) (B) (effluent flow/(Qad+effluent flow))>ACWhere TUa effluent is the maximummeasured acute toxicity of 100 percenteffluent determined pursuant to sectionD.1.a. of this procedure, B is the multiplyingfactor taken from Table F6–1 of thisprocedure to convert the highest measuredeffluent toxicity value to the estimated 95th

percentile toxicity value for the discharge,effluent flow is the same effluent flow usedto calculate the preliminary wasteloadallocations (WLAs) for individual pollutantsto meet the acute criteria and values for thosepollutants, AC is the numeric acute WETcriterion or numeric interpretation of anarrative criterion established pursuant tosection A.1 of this procedure and expressedin TUa, and Qad is the amount of thereceiving water available for dilutioncalculated using: (i) the specified designflow(s) for tributaries and connectingchannels in section C.1.b of this procedure,or where appropriate procedure 3.E.1.e ofappendix F, and using EPA-approved Stateand Tribal procedures for establishing acutemixing zones in tributaries and connectingchannels, or (ii) the EPA-approved State andTribal procedures for establishing acutemixing zones in OWGLs. Where there are lessthan 10 individual WET tests, themultiplying factor taken from Table F6–1 ofthis procedure shall be based on a coefficientof variation (CV) or 0.6. Where there are 10or more individual WET tests, themultiplying factor taken from Table F6–1shall be based on a CV calculated as thestandard deviation of the acute toxicityvalues found in the WET tests divided by thearithmetic mean of those toxicity values.3. The WET of an effluent is or may bedischarged at a level that will cause, have thereasonable potential to cause, or contribute toan excursion above any numeric chronicWET criterion or numeric interpretation of anarrative criterion within a State’s or Tribe’swater quality standards, when effluent-specific information demonstrates that:(TUc effluent) (B) (effluent flow/Qad+effluentflow))>CCWhere TUc effluent is the maximummeasured chronic toxicity value of 100percent effluent determined in accordancewith section D.1.b. of this procedure, B is themultiplying factor taken from Table F6–1 ofthis procedure, effluent flow is the sameeffluent flow used to calculate thepreliminary WLAs for individual pollutantsto meet the chronic criteria and values forthose pollutants, CC is the numeric chronicWET criterion or numeric interpretation of anarrative criterion established pursuant tosection A.2 of this procedure and expressedin TUc, and Qad is the amount of thereceiving water available for dilutioncalculated using: (i) the design flow(s) fortributaries and connecting channels specifiedin procedure 3.E.1.a of appendix F, andwhere appropriate procedure 3.E.1.e ofappendix F, and in accordance with theprovisions of procedure 3.E.5 for chronicmixing zones, or (ii) procedures 3.D.1 and3.D.4 for discharges to the OWGLs. Wherethere are less than 10 individual WET tests,the multiplying factor taken from Table F6–1 of this procedure shall be based on a CVof 0.6. Where there are 10 more individualWET tests, the multiplying factor taken fromTable F6–1 of this procedure shall be basedon a CV calculated as the standard deviationof the WET tests divided by the arithmeticmean of the WET tests.
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TABLE F6–1.—REASONABLE POTENTIAL MULTIPLYING FACTORS: 95% CONFIDENCE LEVEL AND 95% PROBABILITY BASIS

Number of Samples
Coefficient of variation

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0

1 ............................................... 1.4 1.9 2.6 3.6 4.7 6.2 8.0 10.1 12.6 15.5 18.7 22.3 26.4 30.8 35.6 40.7 46.2 52.1 58.4 64.9
2 ............................................... 1.3 1.6 2.0 2.5 3.1 3.8 4.6 5.4 6.4 7.4 8.5 9.7 10.9 12.2 13.6 15.0 16.4 17.9 19.5 21.1
3 ............................................... 1.2 1.5 1.8 2.1 2.5 3.0 3.5 4.0 4.6 5.2 5.8 6.5 7.2 7.9 8.6 9.3 10.0 10.8 11.5 12.3
4 ............................................... 1.2 1.4 1.7 1.9 2.2 2.6 2.9 3.3 3.7 4.2 4.6 5.0 5.5 6.0 6.4 6.9 7.4 7.8 8.3 8.8
5 ............................................... 1.2 1.4 1.6 1.8 2.1 2.3 2.6 2.9 3.2 3.6 3.9 4.2 4.5 4.9 5.2 5.6 5.9 6.2 6.6 6.9
6 ............................................... 1.1 1.3 1.5 1.7 1.9 2.1 2.4 2.6 2.9 3.1 3.4 3.7 3.9 4.2 4.5 4.7 5.0 5.2 5.5 5.7
7 ............................................... 1.1 1.3 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.1 3.3 3.5 3.7 3.9 4.1 4.3 4.5 4.7 4.9
8 ............................................... 1.1 1.3 1.4 1.6 1.7 1.9 2.1 2.3 2.4 2.6 2.8 3.0 3.2 3.3 3.5 3.7 3.9 4.0 4.2 4.3
9 ............................................... 1.1 1.2 1.4 1.5 1.7 1.8 2.0 2.1 2.3 2.4 2.6 2.8 2.9 3.1 3.2 3.4 3.5 3.6 3.8 3.9
10 ............................................. 1.1 1.2 1.3 1.5 1.6 1.7 1.9 2.0 2.2 2.3 2.4 2.6 2.7 2.8 3.0 3.1 3.2 3.3 3.4 3.6
11 ............................................. 1.1 1.2 1.3 1.4 1.6 1.7 1.8 1.9 2.1 2.2 2.3 2.4 2.5 2.7 2.8 2.9 3.0 3.1 3.2 3.3
12 ............................................. 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.9 2.0 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3.0 3.0
13 ............................................. 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3 2.4 2.5 2.5 2.6 2.7 2.8 2.9
14 ............................................. 1.1 1.2 1.3 1.4 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3 2.3 2.4 2.5 2.6 2.6 2.7
15 ............................................. 1.1 1.2 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.8 1.9 2.0 2.1 2.2 2.2 2.3 2.4 2.4 2.5 2.5
16 ............................................. 1.1 1.1 1.2 1.3 1.4 1.5 1.6 1.6 1.7 1.8 1.9 1.9 2.0 2.1 2.1 2.2 2.3 2.3 2.4 2.4
17 ............................................. 1.1 1.1 1.2 1.3 1.4 1.4 1.5 1.6 1.7 1.7 1.8 1.9 1.9 2.0 2.0 2.1 2.2 2.2 2.3 2.3
18 ............................................. 1.1 1.1 1.2 1.3 1.3 1.4 1.5 1.6 1.6 1.7 1.7 1.8 1.9 1.9 2.0 2.0 2.1 2.1 2.2 2.2
19 ............................................. 1.1 1.1 1.2 1.3 1.3 1.4 1.5 1.5 1.6 1.6 1.7 1.8 1.8 1.9 1.9 2.0 2.0 2.0 2.1 2.1
20 ............................................. 1.1 1.1 1.2 1.2 1.3 1.4 1.4 1.5 1.5 1.6 1.6 1.7 1.7 1.8 1.8 1.9 1.9 2.0 2.0 2.0
30 ............................................. 1.0 1.1 1.1 1.1 1.2 1.2 1.2 1.3 1.3 1.3 1.3 1.4 1.4 1.4 1.4 1.5 1.5 1.5 1.5 1.5
40 ............................................. 1.0 1.0 1.1 1.1 1.1 1.1 1.1 1.1 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.3 1.3
50 ............................................. 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1
60 ............................................. 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
70 ............................................. 1.0 1.0 1.0 1.0 1.0 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9
80 ............................................. 1.0 1.0 1.0 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.8 0.8 0.8 0.8 0.8 0.8
90 ............................................. 1.0 1.0 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8
100 ........................................... 1.0 1.0 0.9 0.9 0.9 0.9 0.9 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.7 0.7 0.7

Procedure 7: Loading Limits
The Great Lakes States and Tribes shalladopt provisions consistent with (asprotective as) this procedure.Whenever a water quality-based effluentlimitation (WQBEL) is developed, theWQBEL shall be expressed as both aconcentration value and a correspondingmass loading rate.A. Both mass and concentration limitsshall be based on the same permit averagingperiods such as daily, weekly, or monthlyaverages, or in other appropriate permitaveraging periods.B. The mass loading rates shall becalculated using effluent flow rates that areconsistent with those used in establishing theWQBELs expressed in concentration.

Procedure 8: Water Quality-based EffluentLimitations Below the Quantification LevelThe Great Lakes States and Tribes shalladopt provisions consistent with (asprotective as) this procedure.When a water quality-based effluentlimitation (WQBEL) for a pollutant iscalculated to be less than the quantificationlevel:A. Permit Limits. The permitting authorityshall designate as the limit in the NPDESpermit the WQBEL exactly as calculated.B. Analytical Method and QuantificationLevel.1. The permitting authority shall specify inthe permit the most sensitive, applicable,analytical method, specified in or approvedunder 40 CFR part 136, or other appropriatemethod if one is not available under 40 CFRpart 136, to be used to monitor for the

presence and amount in an effluent of thepollutant for which the WQBEL isestablished; and shall specify in accordancewith section B.2 of this procedure, thequantification level that can be achieved byuse of the specified analytical method.2. The quantification level shall be theminimum level (ML) specified in orapproved under 40 CFR part 136 for themethod for that pollutant. If no such MLexists, or if the method is not specified orapproved under 40 CFR part 136, thequantification level shall be the lowestquantifiable level practicable. The permittingauthority may specify a higher quantificationlevel if the permittee demonstrates that ahigher quantification level is appropriatebecause of effluent-specific matrixinterference.3. The permit shall state that, for thepurpose of compliance assessment, theanalytical method specified in the permitshall be used to monitor the amount ofpollutant in an effluent down to thequantification level, provided that the analysthas complied with the specified qualityassurance/quality control procedures in therelevant method.4. The permitting authority shall useapplicable State and Tribal procedures toaverage and account for monitoring data. Thepermitting authority may specify in thepermit the value to be used to interpretsample values below the quantification level.C. Special Conditions. The permit shallcontain a reopener clause authorizingmodification or revocation and reissuance ofthe permit if new information generated as aresult of special conditions included in thepermit indicates that presence of the

pollutant in the discharge at levels above theWQBEL. Special conditions that may beincluded in the permit include, but are notlimited to, fish tissue sampling, wholeeffluent toxicity (WET) tests, limits and/ormonitoring requirements on internal wastestreams, and monitoring for surrogateparameters. Data generated as a result ofspecial conditions can be used to reopen thepermit to establish more stringent effluentlimits or conditions, if necessary.D. Pollutant Minimization Program. Thepermitting authority shall include acondition in the permit requiring thepermittee to develop and conduct a pollutantminimization program for each pollutantwith a WQBEL below the quantificationlevel. The goal of the pollutant minimizationprogram shall be to reduce all potentialsources of the pollutant to maintain theeffluent at or below the WQBEL. In addition,States and Tribes may consider cost-effectiveness when establishing therequirements of a PMP. The pollutantminimization program shall include, but isnot limited to, the following:1. An annual review and semi-annualmonitoring of potential sources of thepollutant, which may include fish tissuemonitoring and other bio-uptake sampling;2. Quarterly monitoring for the pollutant inthe influent to the wastewater treatmentsystem;3. Submittal of a control strategy designedto proceed toward the goal of maintaining allsources of the pollutant to the wastewatercollection system below the WQBEL;4. When the sources of the pollutant arediscovered, appropriate cost-effective control
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measures shall be implemented, consistentwith the control strategy; and5. An annual status report that shall be sentto the permitting authority including:a. All minimization program monitoringresults for the previous year;b. A list of potential sources of thepollutant; andc. A summary of all action taken to reduceor eliminate the identified sources of thepollutant.6. Any information generated as a result ofprocedure 8.D can be used to support arequest for subsequent permit modifications,including revisions to (e.g., more or lessfrequent monitoring), or removal of therequirements of procedure 8.D, consistentwith 40 CFR 122.44, 122.62 and 122.63.
Procedure 9: Compliance SchedulesThe Great Lakes States and Tribes shalladopt provisions consistent with (asprotective as) procedure 9 of appendix F ofpart 132.A. Limitations for New Great LakesDischargers. When a permit issued on or afterMarch 23, 1997 to a new Great Lakesdischarger (defined in Part 132.2) contains awater quality-based effluent limitation(WQBEL), the permittee shall comply withsuch a limitation upon the commencement ofthe discharge.B. Limitations for Existing Great LakesDischargers.1. Any existing permit that is reissued ormodified on or after March 23, 1997 tocontain a new or more restrictive WQBELmay allow a reasonable period of time, up tofive years from the date of permit issuanceor modification, for the permittee to complywith that limit, provided that the Tier Icriterion or whole effluent toxicity (WET)criterion was adopted (or, in the case of anarrative criterion, Tier II value, or Tier Icriterion derived pursuant to themethodology in appendix A of part 132, wasnewly derived) after July 1, 1977.

2. When the compliance scheduleestablished under paragraph 1 goes beyondthe term of the permit, an interim permitlimit effective upon the expiration date shallbe included in the permit and addressed inthe permit’s fact sheet or statement of basis.The administrative record for the permitshall reflect the final limit and its compliancedate.3. If a permit establishes a schedule ofcompliance under paragraph 1 whichexceeds one year from the date of permitissuance or modification, the schedule shallset forth interim requirements and dates fortheir achievement. The time between suchinterim dates may not exceed one year. If thetime necessary for completion of any interimrequirement is more than one year and is notreadily divisible into stages for completion,the permit shall require, at a minimum,specified dates for annual submission ofprogress reports on the status of any interimrequirements.C. Delayed Effectiveness of Tier IILimitations for Existing Great LakesDischarges.1. Whenever a limit (calculated inaccordance with Procedure 3) based upon aTier II value is included in a reissued ormodified permit for an existing Great Lakesdischarger, the permit may provide areasonable period of time, up to two years,in which to provide additional studiesnecessary to develop a Tier I criterion or tomodify the Tier II value. In such cases, thepermit shall require compliance with the TierII limitation within a reasonable period oftime, no later than five years after permitissuance or modification, and contain areopener clause.2. The reopener clause shall authorizepermit modifications if specified studieshave been completed by the permittee orprovided by a third-party during the timeallowed to conduct the specified studies, andthe permittee or a third-party demonstrates,

through such studies, that a revised limit isappropriate. Such a revised limit shall beincorporated through a permit modificationand a reasonable time period, up to fiveyears, shall be allowed for compliance. Ifincorporated prior to the compliance date ofthe original Tier II limitation, any suchrevised limit shall not be considered less-stringent for purposes of the anti-backslidingprovisions of section 402(o) of the CleanWater Act.3. If the specified studies have beencompleted and do not demonstrate that arevised limit is appropriate, the permittingauthority may provide a reasonableadditional period of time, not to exceed fiveyears with which to achieve compliance withthe original effluent limitation.4. Where a permit is modified to includenew or more stringent limitations, on a datewithin five years of the permit expirationdate, such compliance schedules may extendbeyond the term of a permit consistent withsection B.2 of this procedure.5. If future studies (other than thoseconducted under paragraphs 1, 2, or 3 above)result in a Tier II value being changed to aless stringent Tier II value or Tier I criterion,after the effective date of a Tier II-based limit,the existing Tier II-based limit may berevised to be less stringent if:(a) It complies with sections 402(o) (2) and(3) of the CWA; or,(b) In non-attainment waters, where theexisting Tier II limit was based on procedure3, the cumulative effect of revised effluentlimitation based on procedure 3 of thisappendix will assure compliance with waterquality standards; or,(c) In attained waters, the revised effluentlimitation complies with the State or Tribes’antidegradation policy and procedures.[FR Doc. 95–6671 Filed 3–22–95; 8:45 am]
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